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(54) NOZZLE AND COATING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To completely remove adhered or remained liquid in the 
vicinity of a jetting outlet in a short time by utilizing the period such as discharge 
interruption. 

SOLUTION: A nozzle 88 for resist comprises a nozzle main body 110 connected to a 
resist supply pipe 106, a nozzle cover 112 surrounding the lower face or a side face of 
the nozzle main body 110, and a manifold 114 connected to an ejector pipe 108. The 
nozzle main body 110 has one or a plurality of jetting outlets 1 10d. When the resist 
discharge is interrupted or stopped, an ejector apparatus is operated to apply vacuum 
suction force in the vicinity of the jetting outlet 1 10d of the resist nozzle 88 through the 
ejector pipe 108, a suction manifold 114, and an ejector path (gap) 1 16. A resist liquid 
adhered or remained in the vicinity of the jetting outlets 1 10d is sucked to the ejector 
apparatus side together with air current from the outside by the vacuum suction force. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] In nozzle equipment to drop processing liquid from the upper part on a processed substrate 
The nozzle body which has one piece or two or more deliveries, and the inlet that is open for free 
passage to those deliveries, introduces processing liquid from said inlet, and carries out the regurgitation 
from said delivery, Nozzle covering which leaves a predetermined clearance, covers the part near 
[ said ] a delivery at least, and has opening in said delivery and the location which counters of said 
nozzle body, Nozzle equipment which has the vacuum means connected to the open end of said 
clearance except said opening of said nozzle covering almost airtightly in order for vacuum suction to 
remove the liquid which exists near the delivery of said nozzle body through the open end of said 
clearance. 

[Claim 2] Nozzle equipment according to claim 1 with which said clearance in said nozzle covering 
extends along a both-sides side parallel to the array direction of said delivery of said nozzle body. 
[Claim 3] Nozzle equipment according to claim 1 or 2 currently formed in the shape of a taper so that a 
both-sides side parallel to the array direction of said delivery of said nozzle body may become thin 
gradually toward said delivery side. 

[Claim 4] Nozzle equipment according to claim 1 to 3 with which the open end of said clearance 
between said nozzle coverings is prepared in the topmost part location of said clearance. 
[Claim 5] Nozzle equipment according to claim 1 to 4 to which operate said vacuum means and said 
vacuum suction is made to perform immediately after stopping the regurgitation of the processing liquid 
in said nozzle body. 

[Claim 6] The coater which has nozzle equipment according to claim 1 to 5, a processing liquid supply 
means to supply processing liquid to said nozzle equipment, a maintenance means to hold a processed 
substrate almost horizontally, and a scan means to be relatively horizontal and to scan said nozzle 
equipment to said substrate in order to apply said processing liquid on said substrate. 
[Claim 7] The coater according to claim 6 to which interrupt processing liquid discharging intermittently 
in said nozzle equipment during said scan, operate said vacuum means between the downtime, and said 
vacuum suction is made to perform. 

[Claim 8] The coater which has nozzle equipment according to claim 1 to 5, a processing liquid supply 
means to supply processing liquid to the nozzle body of said nozzle equipment, a maintenance means to 
hold a processed substrate almost horizontally, and a rotation means to carry out spin rotation of said 
substrate in order to apply said processing liquid on said substrate. 

[Claim 9] The coater according to claim 6 to 8 which has the penetrant remover tub installed in the 
predetermined location for [ of said nozzle equipment ] soaking the part near [ said ] a delivery in a 
penetrant remover, and washing it at least. 

[Claim 10] The coater according to claim 6 to 9 which is formed in a predetermined nozzle position in 
readiness, and has the nozzle supporter of said nozzle equipment which holds said nozzle equipment 
removable as confines the part near a delivery in airtight space substantially at least, and gives the 
ambient atmosphere of the steam of the solvent for processing liquid into said airtight space. 
[Claim 11] Nozzle equipment according to claim 1 to 4 which has the solvent injection nozzle prepared 
inside said nozzle covering in order [ of said nozzle body ] to supply a solvent to the part near [ said ] a 
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delivery at least. 

[Claim 12] Nozzle equipment according to claim 11 with which said solvent injection nozzle is arranged 
due to the delivery of said nozzle body, and 1 to 1 [ correspondence ]. 

[Claim 13] Nozzle equipment according to claim 12 arranged by dividing said two solvent injection 
nozzles corresponding to the delivery of said two each adjoining nozzle bodies into both sides to the 
delivery train of said nozzle body, respectively. 

[Claim 14] Nozzle equipment according to claim 11 to 13 which carries out adjustable control of the 
vacuum suction force of said vacuum means in order to carry out adjustable control of the sense of the 
solvent injected from said solvent injection nozzle. 

[Claim 15] Nozzle equipment according to claim 1 1 to 14 with which only the 2nd time amount makes 
vacuum suction of said vacuum means continue after making said vacuum suction carry out to said 
vacuum means and stopping solvent injection of said solvent injection nozzle at the same time only the 
1st time amount makes a solvent inject from said solvent injection nozzle after stopping the 
regurgitation of the processing liquid in said nozzle body. 

[Claim 16] The coater which has nozzle equipment according to claim 11 to 15, a processing liquid 
supply means supply processing liquid to the nozzle body of said nozzle equipment, a solvent supply 
means supply a solvent to the solvent injection nozzle of said nozzle equipment, a maintenance means 
hold a processed substrate almost horizontally, and a scan means are horizontal and scan said nozzle 
equipment relatively to said substrate in order to apply said processing liquid on said substrate. 
[Claim 17] The coater according to claim 16 with which only the 2nd time amount makes vacuum 
suction of said vacuum means continue after making said vacuum suction carry out to said vacuum 
means and stopping solvent injection of said solvent injection nozzle at the same time it interrupts 
processing liquid discharging intermittently in said nozzle equipment during said scan and only the 1st 
time amount makes a solvent inject from said solvent injection nozzle in said nozzle equipment between 
the downtime. 

[Claim 18] The coater which has nozzle equipment according to claim 11 to 17, a processing liquid 
supply means to supply processing liquid to the nozzle body of said nozzle equipment, a solvent supply 
means to supply a solvent to the solvent injection nozzle of said nozzle equipment, a maintenance 
means to hold a processed substrate almost horizontally, and a rotation means to carry out spin rotation 
of said substrate in order to apply said processing liquid on said substrate. 

[Claim 19] In the coater for dropping and applying processing liquid from the upper part on a processed 
substrate The processing liquid regurgitation nozzle which has one piece or two or more deliveries, and 
the processing liquid inlet that is open for free passage to those deliveries, introduces processing liquid 
from said processing liquid inlet, and carries out the regurgitation from said delivery. Are prepared in a 
predetermined nozzle position in readiness, and even if there are few said processing liquid regurgitation 
nozzles, as a predetermined clearance is left and the part near a delivery is covered, said processing 
liquid regurgitation nozzle is held removable. The nozzle supporter which it has [ supporter ] the effluent 
section in the delivery of said processing liquid regurgitation nozzle, and the location which counters, 
and makes gas space open the open end of said clearances other than said effluent section wide, The 
solvent injection nozzle prepared in said nozzle supporter in order to inject a solvent towards an upper 
part near [ said ] the delivery of said processing liquid regurgitation nozzle held at said nozzle supporter, 
The coater which has the vacuum means connected to said effluent section in order for vacuum suction 
to remove the liquid which exists near the delivery of said processing liquid regurgitation nozzle held at 
said nozzle supporter. 

[Claim 20] The coater according to claim 19 which has the bridge member of the shape of a gear tooth 
of a comb prepared in the internal surface of a nozzle supporter so that the free end might approach 
near the delivery of said processing liquid regurgitation nozzle held at said nozzle supporter. 
[Claim 21] The coater according to claim 20 with which said bridge member consists of the flexible 
quality of the material. 
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[Claim 22] Nozzle equipment according to claim 19 to 21 with which said solvent injection nozzle is 
arranged due to the delivery of said processing liquid regurgitation nozzle, and 1 to 1 [ correspondence ]. 
[Claim 23] The coater according to claim 22 arranged by dividing said two solvent injection nozzles 
corresponding to the delivery of said two each adjoining processing liquid regurgitation nozzles into both 
sides to the delivery train of said processing liquid regurgitation nozzle, respectively. 
[Claim 24] The coater according to claim 19 to 23 made displaced relatively in the direction parallel to 
the array direction of said delivery between said processing liquid regurgitation nozzles and said solvent 
injection nozzles, making a solvent inject from said solvent injection nozzle. 

[Claim 25] The coater according to claim 19 to 24 which has the 1st solvent reservoir section for said 
nozzle supporter to supply the steam of a solvent near the delivery of said processing liquid 
regurgitation nozzle from a location higher than said delivery. 

[Claim 26] The coater according to claim 19 to 25 which has the 2nd solvent reservoir section for said 
nozzle supporter to supply the steam of a solvent near the delivery of said processing liquid 
regurgitation nozzle from a location lower than said delivery. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the nozzle equipment used with the coater and such a 
coater which form the spreading film in a processed substrate in manufacture processes, such as LCD 
(Liquid Crystal Display) and a semiconductor device. 
[0002] 

[Description of the Prior Art] Before, at the lithography process in the manufacture process of LCD or a 
semiconductor device, in order to apply resist liquid on a processed substrate (a glass substrate, semi- 
conductor substrate), the so-called spin coat method is used regularly thru/or used abundantly. 
However, in the spin coat method of the general former, in order to carry out spin rotation of the 
processed substrate at remarkable high speed, a lot of resist liquid disperses out of a substrate with a 
centrifugal force, and there is a problem of it being thrown away vainly or becoming the cause of particle. 
Moreover, when a substrate is enlarged, in the substrate periphery section, since peripheral velocity is 
large, it is easy to cause the turbulent flow of air at the time of spin rotation, and fluctuation ****** of 
the thickness of the resist film also has the problem of being easy to cause the fall of resolution. 
[0003] Then, the technique (the spin loess method) which applied resist liquid R by the thickness of 
uniformly a request on a substrate 1, without requiring high-speed rotation by making resist liquid R 
breathe out a narrow diameter line and continuously from the resist nozzle 2, making the resist nozzle 2 
scan on the processed substrate 1 as shown in drawing 21 as a new resist [ which is replaced with a 
spin coat method ] applying method is proposed. The resist nozzle 2 used for this spin loess method has 
the very small delivery (for example, about 100 micrometers) of aperture, and it is constituted so that 
the regurgitation of the resist liquid R may be carried out by the considerable high pressure. 
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[0004] 

[Problem(s) to be Solved by the Invention] Generally, when discharging is stopped in a resist nozzle, 
resist liquid tends to adhere or remain near a delivery, resist discharge flow is barred in the case of next 
spreading processing, there is a possibility of disturbing if it is left as it is by this and desiccation 
solidification is carried out, or it may become the generation source of particle. Then, it has the nozzle 
soaping^machine style for blowing a penetrant remover or a solvent upon the part near a delivery, and 
flushing a resist to the resist nozzle which finished discharging in the nozzle standby section adjoined 
and installed in a spreading processing field, and returned to it. 

[0005] However, near the delivery of a resist nozzle not only not being washed or cleaned in the 
intervals of [ under spreading processing ] but the washing effectiveness of the above conventional 
nozzle soaping^machine styles is not so high. Since especially the diameter [ of detailed ] type resist 
nozzle used for the above spin loess methods has the large degree to which a resist adheres or remains 
to a delivery periphery, it cannot respond at conventional nozzle soaping-machine guard. 
[0006] This invention was made in view of the trouble of this conventional technique, and aims at 
offering the nozzle equipment for processing liquid regurgitation which removed finely the processing 
liquid which adhered or remained near the delivery for a short time using the short intervals at the time 
of regurgitation interruption etc. 

[0007] Another purpose of this invention is to remove finely the processing liquid which adhered or 
remained near the delivery of the nozzle for processing liquid regurgitation using the short intervals at 
the time of regurgitation interruption etc., and offer the coater which raises the effectiveness and 
quality of spreading processing. 

[0008] Other purposes of this invention are to offer the nozzle equipment and the coater for processing 
liquid regurgitation which raise the washing capacity and effectiveness for removing the dirt near a 
nozzle delivery. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 1st nozzle 
equipment of this invention In nozzle equipment to drop processing liquid from the upper part on a 
processed substrate The nozzle body which has one piece or two or more deliveries, and the processing 
liquid inlet that is open for free passage to those deliveries, introduces processing liquid from said 
processing liquid inlet, and carries out the regurgitation from said delivery, Nozzle covering which leaves 
a predetermined clearance, covers the part near [ said ] a delivery at least, and has opening in said 
delivery and the location which counters of said nozzle body, In order for vacuum suction to remove the 
liquid which exists near the delivery of said nozzle body through the open end of said clearance, it 
considered as the configuration which has the vacuum means connected to the open end of said 
clearance except said opening of said nozzle covering almost airtightly. 

[0010] In the above-mentioned configuration, if a vacuum means is operated, the vacuum suction force 
from a vacuum means will reach near the delivery of a nozzle body through the clearance between the 
nozzle covering insides ( EJIEKUTO path), and the processing liquid which has adhered near a delivery 
together with the air current absorbed from opening of nozzle covering in inside will also be discharged 
to EJIEKUTO or a vacuum network. 

[0011] In the 1st nozzle equipment of this invention, you may be the configuration that the clearance in 
nozzle covering (EJIEKUTO path) extends preferably along a both-sides side parallel to the array 
direction of the delivery of a nozzle body. By this configuration, an EJIEKUTO path can be narrowed as 
much as possible, and the vacuum suction force from a vacuum means can be efficiently done near the 
delivery of a nozzle body. In this case, it can raise the vacuum convective in an EJIEKUTO path further 
by forming the both-sides side of a nozzle body in the shape of a taper so that it may become thin 
gradually toward a nozzle delivery side. 

[0012] A vacuum means may be operated and vacuum suction may be made to perform immediately 
after stopping the regurgitation of the processing liquid in a nozzle body typically in the 1st nozzle 
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equipment of this invention. 

[0013] It considered as the configuration which has a maintenance means hold almost horizontally a 
processing liquid supply means to by_which the 1st coater of this invention supplies processing liquid to 
the 1st nozzle equipment and this nozzle equipment of this invention, and a processed substrate in 
order to attain the above-mentioned purpose, and a scan means is relatively horizontal and scan this 
nozzle equipment to a substrate in order to apply processing liquid on a substrate. 
[0014] As one mode of this 1st coater, processing liquid discharging is intermittently interrupted in 
nozzle equipment during a scan, a vacuum means may be operated and vacuum suction may be made to 
perform between that downtime. The processing liquid which adhered or remained near the delivery of a 
nozzle body during spreading processing by doing so can be removed at any time in an early phase. 
[0015] The 2nd coater of this invention was considered as the configuration which has the 1st nozzle 
equipment of this invention, a processing liquid supply means to supply processing liquid to the nozzle 
body of this nozzle equipment, a maintenance means to hold a processed substrate almost horizontally, 
and a rotation means to carry out spin rotation of the substrate in order to apply processing liquid on a 
substrate. 

[0016] Since the 1st nozzle equipment of this invention is equipped with the delivery cleaning device of 
a self-warehouse type, after stopping the regurgitation of processing liquid, the processing liquid which 
adheres or remains near the delivery of the 1st nozzle equipment can be quickly removed also with this 
2nd coater. 

[0017] In the 1st or 2nd coater of the above, the penetrant remover tub installed in the predetermined 
location for [ of the nozzle equipment of the above 1st ] soaking the part near a delivery in a penetrant 
remover, and washing it at least may be prepared preferably. Moreover, a nozzle supporter of the nozzle 
equipment of the above 1st which holds this nozzle equipment removable as confines the part near a 
delivery in airtight space substantially at least, and gives the ambient atmosphere of the steam of the 
solvent for processing liquid into this airtight space may be prepared in a predetermined nozzle position 
in readiness. 

[0018] The 2nd nozzle equipment of this invention was considered as the configuration which has the 
solvent injection nozzle prepared inside nozzle covering in order [ of a nozzle body ] to supply a solvent 
to the part near a delivery at least in the nozzle equipment of the above 1st. 

[0019] In the 2nd nozzle equipment of this invention, in order to wash near a delivery without dark 
circles efficiently, you may be the configuration that a solvent injection nozzle is arranged due to the 
delivery of a nozzle body, and 1 to 1 [ correspondence ], preferably. In this case, the configuration by 
which a solvent injection nozzle is alternately arranged on both sides of the delivery train of a nozzle 
body at both sides, i.e., the configuration by which two solvent injection nozzles corresponding to the 
delivery of two each adjoining nozzle bodies are arranged by being divided into both sides to the delivery 
train of a nozzle body, respectively, is much more desirable also not only in respect of a design and a 
manufacture side but washing effectiveness. 

[0020] In the 2nd nozzle equipment of this invention, adjustable control of the sense of a solvent 
injection style may be carried out by carrying out adjustable control of the vacuum suction force of a 
vacuum means by facing spraying a solvent and performing vacuum suction to coincidence from a 
solvent injection nozzle, towards near the delivery of a nozzle body. 

[0021] Moreover, after making vacuum suction carry out to a vacuum means and stopping solvent 
injection of a solvent injection nozzle at the same time only the 1st time amount makes a solvent inject 
from a solvent injection nozzle first, after stopping the regurgitation of the processing liquid in a nozzle 
body, only the 2nd time amount may make vacuum suction of a vacuum means continue. Thus, delivery 
washing of a wet type can be carried out by the short duration by performing vacuum desiccation 
immediately after working a solvent injection nozzle. 

[0022] The 3rd coater of this invention was considered as the configuration which has a processing 
liquid supply means to supply processing liquid to the 2nd nozzle equipment and this nozzle equipment 
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of this invention, a maintenance means to ho!d a processed substrate almost horizontally, and a scan 
means to be relatively horizontal and to scan this nozzle equipment to a substrate in order to apply 
processing liquid on a substrate. 

[0023] After making vacuum suction carry out to a vacuum means and stopping solvent injection of a 
solvent injection nozzle at the same time it interrupts processing liquid discharging intermittently in the 
nozzle equipment of the above 2nd as one mode of this 3rd coater during a scan and only the 1st time 
amount makes a solvent inject from a solvent injection nozzle in the 2nd nozzle equipment between that 
downtime, only the 2nd time amount may make vacuum suction of a vacuum means continue. By doing 
so, near the delivery of a nozzle body can be finely washed at any time during spreading processing. 
[0024] The 4th coater of this invention considered as the configuration which has the 2nd nozzle 
equipment of this invention, a processing liquid supply means supply processing liquid to the nozzle body 
of this nozzle equipment, a solvent supply means supply a solvent to the solvent injection nozzle of this 
nozzle equipment, a maintenance means hold a processed substrate almost horizontally, and a rotation 
means carry out spin rotation of the substrate in order to apply processing liquid on a substrate. 
[0025] In the coater for the 5th coater of this invention trickling processing liquid from the upper part on 
a processed substrate, and applying The processing liquid regurgitation nozzle which has one piece or 
two or more deliveries, and the processing liquid inlet that is open for free passage to those deliveries, 
introduces processing liquid from said processing liquid inlet, and carries out the regurgitation from said 
delivery, Are prepared in a predetermined nozzle position in readiness, and even if there are few said 
processing liquid regurgitation nozzles, as a predetermined clearance is left and the part near a delivery 
is covered, said processing liquid regurgitation nozzle is held removable. The nozzle supporter which it 
has [ supporter ] the effluent section in the delivery of said processing liquid regurgitation nozzle, and 
the location which counters, and makes gas space open the open end of said clearances other than said 
effluent section wide. The solvent injection nozzle prepared in said nozzle supporter in order to inject a 
solvent towards an upper part near [ said ] the delivery of said processing liquid regurgitation nozzle 
held at said nozzle supporter, In order for vacuum suction to remove the liquid which exists near the 
delivery of said processing liquid regurgitation nozzle held at said nozzle supporter, it considered as the 
configuration which has the vacuum means connected to said effluent section. 

[0026] In the 5th coater of this invention, it is good as a configuration which has the bridge member of 
the shape of a gear tooth of a comb prepared in the internal surface of a nozzle supporter so that the 
free end might approach near the delivery of the processing liquid regurgitation nozzle held at a nozzle 
supporter preferably. According to this configuration, it becomes easy to remove the processing liquid 
which adheres or remains near the nozzle delivery according to a mediation operation of a bridge 
member. Moreover, with constituting a bridge member from the flexible quality of the material, when 
vacuum suction is applied, the free edge of a bridge member can be sagged in an effluent section side, 
and processing liquid can be pulled apart near the nozzle delivery together with it by it. 
[0027] Also in the 5th coater of this invention preferably A solvent injection nozzle may be arranged due 
to the delivery of a processing liquid regurgitation nozzle, and 1 to 1 [ correspondence ]. To the delivery 
train of a processing liquid regurgitation nozzle, two solvent injection nozzles corresponding to the 
delivery of two configuration by which a solvent injection nozzle is alternately arranged still more 
preferably on both sides of the delivery train of a nozzle body at both sides, i.e., the adjoining each 
processing liquid regurgitation nozzles, are divided into both sides, and may be arranged, respectively. 
[0028] Moreover, you may make it displaced relatively in the direction parallel to the array direction of a 
delivery between a processing liquid regurgitation nozzle and a solvent injection nozzle in the 5th coater, 
in order to wash near a nozzle delivery perfectly [ there are much more no dark circles and ], making a 
solvent inject from a solvent injection nozzle. 

[0029] Moreover, in the 5th coater, in order to give the ambient atmosphere of a solvent steam to a 
processing liquid regurgitation nozzle, you may have the 1st solvent reservoir section for a nozzle 
supporter to supply the steam of a solvent near the delivery of a processing liquid regurgitation nozzle 
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from a location higher than a delivery, and the 2nd solvent reservoir section for supplying the steam of a 
solvent near the delivery of a processing liquid regurgitation nozzle from a location lower than a delivery. 
[0030] 

[Embodiment of the Invention] Hereafter, the suitable operation gestait of this invention is explained 
with reference to an attached drawing. 

[0031] A spreading development system is shown as an example of a configuration which can apply the 
substrate processor of this invention to drawing 1 . This spreading development system is installed in a 
clean room, for example, a LCD substrate is used as a processed substrate, and each processing of 
washing in a photolithography process, resist spreading, prebaking, development, and postbake is 
performed in a LCD manufacture process. Exposure processing is performed by the external aligner (not 
shown) which adjoins this system and is installed. 

[0032] This spreading development system is roughly divided and consists of a cassette station (C/S) 
10, a process station (P/S) 12, and the interface section (I/F) 14. 

[0033] The cassette station (C/S) 10 installed in the end section of a system is equipped with the 
conveyance device 20 in which Substrate G is taken for the cassette C which holds two or more 
substrates G in and out about the cassette C on the cassette stage 16 which can be laid to a 
predetermined number, for example, four pieces, and this stage 12. This conveyance device 20 has, the 
means, for example, the conveyance arm, which can hold Substrate G, can operate with four shafts of X, 
Y, Z, and theta, and can perform now delivery of the transport device 38 by the side of the process 
station (P/S) 1 2 mentioned later, and Substrate G. 

[0034] The process station (P/S) 1 2 has formed the washing process section 22, the spreading process 
section 24, and the development process section 26 in the horizontal (inserting) single tier through the 
substrate junction section 23, the drug solution supply unit 25, and the tooth space 27 sequentially from 
the above-mentioned cassette station (C/S) 10 side. 

[0035] washing — a process — the section — 22 — two — a ** — a scrubber — washing — a unit 
(SCR) — 28 — the upper and lower sides — two — a step — UV irradiation — / — a refrigeration unit 
(UV/COL) — 30 — heating — a unit — (— H.P. — ) — 32 — a refrigeration unit (COL) — 34 — 
containing — **** . 

[0036] spreading — a process — the section — 24 — a resist — spreading — a unit — ( — CT — ) — 
40 — reduced pressure drying — a unit — ( — VD — ) — 42 — an edge — a remover - a unit — ( — 
ER — ) — 44 — the upper and lower sides — two — a step — a mold — adhesion — / — a 
refrigeration unit (AD/COL) — 46 — the upper and lower sides — two — a step — a mold — heating - 

- / — a refrigeration unit (H.P./COL) — 48 — heating — a unit — ( — H.P. — ) — 50 — containing — 

aleakakak 

[0037] development — a process — the section — 26 — three — a ** — development — a unit (DEV) 

— 52 — two — a ** — the upper and lower sides — two — a step — a mold — heating — / — a 
refrigeration unit (H.P./COL) — 54 — heating — a unit — (— H.P. — ) — 56 — containing — **** . 
[0038] The conveyance ways 36, 52, and 58 are established in the center section of each process 
sections 22, 24, and 26 at a longitudinal direction, the main transport devices 38, 54, and 60 move along 
each conveyance way, each unit of each process circles is accessed, and carrying in / taking out, or 
conveyance of Substrate G is performed. In addition, in this system, in each process sections 22, 24, 
and 26, the units (SCR, CT, DEV, etc.) of a spinner system are arranged at one conveyance way 36, 52, 
and 58 side, and the units (H.P., COL, etc.) of a heat treatment system are arranged at the another side 
side. 

[0039] The interface section (I/F) 14 installed in the other end of a system established the extention 
(substrate delivery section) 57 and the buffer stage 56 in the side which adjoins the process station 12, 
and has formed the conveyance device 59 in the side which adjoins an aligner. 

[0040] The procedure of the processing in this spreading development system is shown in drawing 2 . 
First, it sets to the cassette station (C/S) 1 0, the conveyance device 20 takes out one substrate G out 
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of the predetermined cassette C on a stage 12, and the transport device 38 of the washing process 
section 22 of the process station (P/S) 12 is passed (step S1). 

[0041] In the washing process section 22, sequential carrying in is carried out first at UV irradiation / 
refrigeration unit (UV/COL) 30, and dry type washing by UV irradiation is performed to Substrate G in 
the first UV irradiation unit (UV), and it is cooled to predetermined temperature with the following 
refrigeration unit (COL) (step S2). In this ultraviolet-rays washing, the organic substance on the front 
face of a substrate is mainly removed. 

[0042] Next, Substrate G receives scrubbing washing processing by one of the scrubber washing units 
(SCR) 28, and particle-like dirt is removed from a substrate front face (step S3). Substrate G receives 
the dehydration processing by heating in the heating unit (HP.) 32 after scrubbing washing (step S4), 
and, subsequently it is cooled to fixed substrate temperature with a refrigeration unit (COL) 34 (step S5). 
Pretreatment in the washing process section 22 is completed now, and Substrate G is conveyed by the 
main transport device 38 through the substrate delivery section 23 to the spreading process section 24. 
[0043] In the spreading process section 24, sequential carrying in is carried out first at adhesion / 
refrigeration unit (AD/COL) 46, and by the first adhesion unit (AD), Substrate G receives hydrophobing 
processing (HMDS) (step S6), and is cooled to fixed substrate temperature with the following 
refrigeration unit (COL) (step S7). 

[0044] Then, resist liquid is applied to Substrate G in the resist spreading unit (CT) 40, subsequently it 
receives the desiccation processing by reduced pressure in the reduced-pressure-drying unit (VD) 42, 
and, subsequently a resist with the excessive (needlessness) substrate periphery section is removed in 
the edge remover unit (ER) 44 (step S8). 

[0045] Next, sequential carrying in is carried out at heating / refrigeration unit (H.P./COL) 48, in the 
first heating unit (H.P.), baking after spreading (prebaking) is performed (step S9), and then Substrate G 
is cooled to fixed substrate temperature with a refrigeration unit (COL) (step S10). In addition, the 
heating unit (H.P.) 50 can also be used for baking after this spreading. 

[0046] After the above-mentioned spreading processing, Substrate G is conveyed by the main transport 
device 54 of the spreading process section 24, and the main transport device 60 of the development 
process section 26 to the interface section (I/F) 14, and is passed to an aligner from there (step S11). A 
predetermined circuit pattern is exposed in an aligner by the resist on Substrate G. And the substrate G 
which finished pattern exposure is returned to the interface section (I/F) 14 from an aligner. The 
conveyance device 59 of the interface section (I/F) 14 passes the substrate G received from the aligner 
to the development process section 26 of the process station (P/S) 12 through an extention 57 (step 
S11X 

[0047] In the development process section 26, a development is received by any one of the 
development units (DEV) 52 (step S1 2), subsequently to one of heating / the refrigeration units 
(H.P./COL) 55 sequential carrying in is carried out, in the first heating unit (H.P.), post baking is 
performed (step S13) and then Substrate G is cooled to fixed substrate temperature with a refrigeration 
unit (COL) (step S14). The heating unit (H.P.) 53 can also be used for this post baking. 
[0048] The substrate G with which a series of processings in the development process section 26 ended 
is returned to the cassette station (C/S) 10 by the transport devices 60, 54, and 38 in the process 
station (P/S) 24, and is held in any one cassette C according to the conveyance device 20 there (step 
S1). 

[0049] In this spreading development system, this invention is applicable to the resist spreading unit 
(CT) 40 of the spreading process section 24. Hereafter, the operation gestalt which applied this 
invention to the resist spreading unit (CT) 40 per drawing 3 - drawing 20 is explained. 
[0050] drawing 3 — and — drawing 4 — spreading — a process — the section — 12 — it can set — a 
resist — spreading — a unit — ( — CT — ) — 40 — reduced pressure drying — a unit — ( — VD — ) — 
42 — and — an edge — a remover - a unit — ( — ER — ) — 44 — an important section — a 
configuration — being shown . 
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[0051] these — spreading — a system — processing — a unit — a group — ( — CT — ) — 40 — ( — 
VD — ) — 42 — ( — ER — ) — 44 — susceptor — 60 — a top — down stream processing — sequence 
— following — width — a single tier — arranging — having — **** . The guide rails 62 and 62 of a pair 
are laid by the both sides of susceptor 60, and Substrate G can be directly exchanged between units by 
the lot or two or more sets of conveyance arms 64 and 64 which carry out a parallel displacement along 
with these guide rails 62 and 62 (without minding the main transport device 54 by the side of the main 
conveyance way 52). 

[0052] The reduced-pressure-drying unit (VD) 42 has the lower chamber 66 of the tray in which the top 
face is carrying out opening, or a shallow-bottom container mold, and the lid-like upper chamber 68 
constituted by the top face of this lower chamber 66 airtightly possible [ adhesion or fitting ]. Lower 
chambers 66 are about 4 square shapes, the stage 70 for laying Substrate G horizontally and supporting 
it is arranged in a core, and the exhaust port 72 is established in four corners at the bottom. The 
exhaust pipe 74 connected to each exhaust port 72 from under a lower chamber 66 leads to the vacuum 
pump (not shown). Where an upper chamber 68 is put on a lower chamber 66, both the chambers 66 and 
the processing space in 68 can be decompressed now to a predetermined degree of vacuum with this 
vacuum pump. 

[0053] Four remover head 80 grades which remove an excessive resist from the periphery section 
(edge) of the stage 76 which lays Substrate G horizontally and supports it, an alignment means 78 to 
position Substrate G in the square corner section of the pair which carries out phase opposite, and the 
neighborhood of Substrate G are prepared in the edge remover unit (ER) 44. After the alignment means 
78 has positioned the substrate G on a stage 76, while each remover head 80 moves along each side of 
Substrate G, it dissolves with a solvent, for example, thinner, and the excessive resist adhering to the 
periphery section of substrate each side is removed. 

[0054] The cup-like processing container 82 with which the top face is carrying out opening of the 
resist spreading unit (CT) 40, The stage 84 in which the rise and fall for laying Substrate G horizontally 
and holding it within this processing container 82 are possible, The rise-and-fall mechanical component 
86 prepared in the bottom of the processing container 82 in order to make it go up and down this stage 
84, The nozzle scanner 90 which drives the resist nozzle 88 to drop resist liquid from the upper part to 
the substrate G on a stage 84 in the XY direction, It has the nozzle maintenance section 91 for 
maintaining the resist nozzle 88 which is not working outside the processing container 82, and the 
controller (not shown) which controls each part. The nozzle maintenance 91 is equipped with the nozzle 
washing section 92 and the nozzle standby section 93 which are mentioned later. 
[0055] The configuration of the nozzle scanner 90 is shown in drawing 5 . In this nozzle scanner 90, 
while the Y guide rails 94 and 94 of the pair prolonged in the direction of Y are arranged at the both 
sides of the processing container 82 ( drawing 5 illustration abbreviation), it is built over the X guide rail 
96 which extends in the direction of X among both Y guide rails 94 and 94 in the direction of Y movable. 
The direction mechanical component 98 of Y arranged at the end of the predetermined location 94, for 
example, Y guide rail of one side, drives the X guide rail 96 in the direction of Y along with both Y guide 
rails 94 and 94 through the driving mechanism (not shown) of an endless belt etc. Moreover, along with 
the X guide rail 96, the carriage (conveyance object) 100 which can move by the self-propelled mode or 
the external drive formula is formed in the direction of X, and the resist nozzle 88 is attached in this 
carriage 100 removable. 

[0056] The connection member 102 for being attached in carriage 100 removable is fixing or really 
formed in the back section of the resist nozzle 88. The connection member 102 of the example of 
illustration has the cylinder section 104 prolonged perpendicularly, and the point of nozzle maintenance 
arm 100a of a Uichi Hidari pair by the side of carriage 100 fits into the foramen cecum ossis forntalis of 
a Uichi Hidari pair or ******** 104a ( drawing 6 ) formed in the skin of this cylinder section 102a 
removable from both sides. 

[0057] Flexible vacuum tubing or the flexible ejector tubing 108 which leads to the ejector equipment 
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(not shown) which consists of a flexible resist supply pipe 106 which leads to the resist liquid feed zone 
(not shown) which consists of a resist liquid container, a pump, etc., and pneumatic pressure type 
vacuum devices is connected to the upper part of the resist nozzle 88. The controllable closing motion 
valve (not shown) is prepared in these resists supply pipe 106 and the ejector tubing 108 by the 
controller, respectively. 

[0058] The configuration of the resist nozzle 88 is shown in drawing 6 . The resist nozzle 88 has the 
nozzle body 110 connected to the resist supply pipe 106, the nozzle covering 112 which surrounds the 
inferior surface of tongue thru/or side face of this nozzle body 110, and the manifold 114 connected to 
the ejector tubing 108. 

[0059] The nozzle body 110 has 1 1 0d of deliveries of the diameter of detailed established in the 
termination of inlet 1 10a for introducing resist liquid from the termination of the resist supply pipe 106, 
buffer room 1 10b which once collects the introduced resist liquid, one piece or two or more discharge 
flow way 110c which are prolonged in a perpendicular lower part from the base of this buffer room 110b, 
and each discharge flow way 110c, as shown in drawing 6 and drawing 7 . in respect of the appearance 
of a nozzle body 110, the both-sides sides 110e and 11 Of parallel to the array direction of 1 1 0d of 
deliveries become thin gradually toward 1 1 0d side of deliveries (width of face narrows) — it is formed in 
the shape of a taper like. 

[0060] As shown in drawing 6 , comparatively, a slit 116 is vacated, and the nozzle covering 112 covers 
the inferior surface of tongue (regurgitation side) and the both-sides sides 1 10e and 1 1 0f of a nozzle 
body 110, and has slit-like opening 112a in 1 1 0d of deliveries, and the location which counters. Although 
the clearance 116 between a nozzle body 110 and the nozzle covering 112 constitutes the EJIEKUTO 
path in the resist nozzle 88 and continuing is desirable near 110d of deliveries, it may be divided by the 
septum section (not shown) perpendicular to the array direction of delivery 110a, and should just lead to 
the manifold 114 in the upper part of a nozzle body 110 and the nozzle covering 112. In the example of 
illustration, a clearance 116 carries out opening in the upper limit section of the both-sides side of a 
nozzle body 110, and the manifold 114 is formed or attached so that this up clearance opening 116a may 
be covered airtightly. 

[0061] As for a nozzle body 110 and the nozzle covering 112, it may be desirable to consist of, the 
quality of the materials (trade name), for example, the Teflon etc., etc. which cannot deteriorate easily 
to solvents, such as thinner, or what coated the quality of the material which was excellent in such 
chemical resistance on the front face of the rigid bodies, such as a metal, may be used. 
[0062] The configuration of the nozzle washing section 92 prepared in drawing 8 and drawing 9 at the 
nozzle maintenance section 91 ( drawing 3 ) and the nozzle standby section 93 is shown, respectively. 
[0063] As shown in drawing 8 , the nozzle washing section 92 consists of a penetrant remover tub 1 20 
which holds, the penetrant remover C, for example, the thinner, for resists. After termination of 
spreading processing, the nozzle scanner 90 transports the resist nozzle 88 to the nozzle maintenance 
section 91, and the resist which adheres or remains to about 1 1 0d of deliveries is washed out by sinking 
so that a discharge part (part near 1 10d of deliveries) may be soaked in a penetrant remover C at least 
in the resist nozzle 88 by this penetrant remover tub 120. 

[0064] The penetrant remover supply pipe (not shown) for accepting the need, and supplying or 
supplying a penetrant remover C from a penetrant remover tank (not shown), the penetrant remover 
exhaust pipe (not shown) for discharging the penetrant remover C used for nozzle washing, etc. may be 
connected to the penetrant remover tub 1 20. Moreover, while the above nozzle washing baths are not 
performed, the top face of the penetrant remover tub 120 may be closed with the lid (not shown) which 
can be opened and closed. 

[0065] As shown in drawing 9 , the nozzle standby section 93 consists of a nozzle supporter 122 in 
which hollow 122a for accepting the resist nozzle 88 in a top face is formed. Hollow 122a of this nozzle 
supporter 122 has the configuration into which the nozzle covering 1 12 of the resist nozzle 88 goes 
entirely. The seal member 124, for example, an O ring, is attached in the top-face periphery section of 



- 11 - 



hollow 122a. By the nozzle covering 112 being inserted in hollow 122a, and the manifold 104 of the resist 
nozzle 88 being put on the top face of the nozzle supporter 122 through O ring 124 as a flange, while 
the nozzle supporter 122 is equipped with the resist nozzle 88, hollow 122a of the nozzle supporter 122 
is sealed from atmospheric air, and the airtight space 126 is formed in the pars basilaris ossis occipitalis 
of hollow 122a. 

[0066] While a drain port 128 is formed in 1 10d of deliveries of the base core 88, i.e., a resist nozzle, and 
the location which counters, groove solvent **** 130 is formed in the perimeter of a drain port 128 at 
hollow 122a of the nozzle supporter 122. This solvent **** 130 lengthens through passage 122b in 
piping 132 and the nozzle supporter 122 from a solvent feed zone (not shown), Solvent S, for example, 
the thinner, for resists. If the nozzle supporter 122 is equipped with the resist nozzle 88 as mentioned 
above, the closed space 126 of a hollow 122a pars basilaris ossis occipitalis will be full of the steam of 
the solvent generated from solvent **** 130. The drain port 128 leads to the waste fluid processing 
section (not shown) through the drain pipe 134. The closing motion valve 136 may be formed in the 
middle of a drain pipe 134. 

[0067] Next, the operation in the resist spreading unit (CT) 40 of this operation gestalt is explained. 
[0068] First, the substrate G before spreading processing is carried in to the resist spreading unit (CT) 
40 by the main transport device 54 ( drawing 1 ) by the side of the main conveyance way 52. In the 
resist spreading unit (CT) 40, it is raised to the location where a stage 84 comes out from top-face 
opening of the processing container 82 upwards by the rise-and-fall mechanical component 86, and 
Substrate G is transferred by the main transport device 54 on a stage 84. In order to hold Substrate G, 
the adsorption means (not shown) of a vacuum type may be formed in the top face of a stage 84. 
[0069] If Substrate G is laid on a stage 84, next, a stage 84 will be taken down by the rise-and-fall 
mechanical component 86 to the predetermined location in the processing container 82, and resist 
spreading processing to Substrate G will be performed in the location. 

[0070] The nozzle scanner 90 makes a detail move the resist nozzle 88 to the inside of the processing 
container 82 from the nozzle standby section 93 of the nozzle maintenance section 91 more, and it 
scans in the XY direction in the upper part of the substrate G currently laid in the stage 84. During a 
scan, the resist nozzle 88 receives supply of resist liquid from a resist liquid feed zone through the 
resist supply pipe 106, and by a predetermined pressure and a predetermined flow rate, resist liquid R is 
turned to Substrate G, and it trickles it by the discharge flow of the diameter of detailed from 1 10d of 
each delivery. 

[0071] Resist spreading film which covers the whole top face (processed side) of Substrate G can be 
formed by tying crosswise [ Rhine ] dropping Rhine which scans from the edge of Substrate G to an 
edge with a right-angle zigzag-like scanning pattern, and adjoins each other on Substrate G also with 
this operation gestalt as shown, for example in drawing 10 . In this case, since the resist nozzle 88 is the 
clinch of each Rhine scan, while having once come out of Substrate G, the resist which adheres or 
remains near 1 1 0d of deliveries of the resist nozzle 88 can be removed. 

[0072] A detail is made to interrupt a stop and resist discharging of the resist nozzle 88 for a resist 
liquid feed zone side for supply of resist liquid R more just before that immediately after the resist 
nozzle 88 comes out of Substrate G by the trailer of each Rhine scan. Subsequently, the ejector 
equipment for resist nozzle 88 operates, and negative pressure or the suction force of a vacuum is done 
near 1 1 0d of deliveries of the resist nozzle 88 through the ejector tubing 108, an inlet manifold 114, and 
the EJIEKUTO path (clearance) 116. Since opening 112a of the nozzle covering 112 is opening the 
transverse plane of 1 10d of deliveries, as the arrow head of the dotted line of drawing 6 shows, it flows 
by the wind pressure with outer air strong from opening 1 12a, and the resist liquid which adheres or 
remains is also sucked in by about 1 10d of deliveries to ejector equipment through the path of the 
EJIEKUTO path (clearance) 116 — > inlet-manifold 114 — > ejector tubing 108 together with the airstream 
from outside. 

[0073] With this resist nozzle 88, since form the both-sides sides 110e and 1 1 0f parallel to the array 
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direction of 1 10d of deliveries of a nozzle body 1 10 in the shape of a taper, the internal surface of the 
nozzle covering 1 14 is made to imitate these taper side faces 1 10e and 1 1 0f so that almost fixed 
spacing or clearance may be maintained and the EJIEKUTO path (clearance) 116 is narrowed as much 
as possible, a powerful vacuum suction force can be efficiently given near 1 1 0d of deliveries. Nozzle 
delivery cleaning treatment of this vacuum type may be performed at intervals when the resist nozzle 88 
is performing the clinch of the Rhine scan, or 1 pitch migration outside Substrate G. 
[0074] Thus, when taking out the resist nozzle 88 out of Substrate G in the middle of the nozzle scan 
for spreading processing, resist discharging can be interrupted for this operation gestalt temporarily, and 
the resist which adheres or remains near 1 1 0d of deliveries of the resist nozzle 88 during that downtime 
can be removed with a vacuum suction force with it in an instant. It becomes without losing fault in 
which 1 1 0d of deliveries of the resist nozzle 88 is got blocked or discharge flow is confused, and 
generating particle from near 1 1 0d of deliveries by this. And since resist liquid is breathed out vainly and 
thrown away outside Substrate G, the consumption of resist liquid is reducible that much. 
[0075] If the nozzle scan of the above spreading processings is completed, resist discharging of the 
resist nozzle 88 is stopped, and it will transport to the nozzle washing section 92 of the nozzle 
maintenance section 91 so that the nozzle scanner 90 may make the resist nozzle 88 leave out of the 
processing container 82. In the middle of this nozzle recession migration, delivery cleaning of a vacuum 
type may be performed like the above. In the nozzle washing section 92, as described above, the 
discharge part of the resist nozzle 88 is soaked in the penetrant remover in the penetrant remover tub 
120 using the nozzle handling function of the nozzle scanner 90 ( drawing 8 ). It is washed away by this 
wet washing even if a left thing of a resist is near 1 1 0d of deliveries of the resist nozzle 88. 
[0076] The resist nozzle 88 to which wet washing was performed in the nozzle washing section 92 is 
moved to the next nozzle standby section 93 according to the nozzle scanner 90. In the nozzle standby 
section 93, if the resist nozzle 88 is equipped with or held at the nozzle supporter 122 as described 
above, the discharge part of the resist nozzle 88 will be exposed to the solvent steam generated from 
solvent **** 130 in the airtight space 126 formed in the hollow 122a pars basilaris ossis occipitalis of 
the nozzle supporter 122 ( drawing 9 ). The resist liquid which remains in the ambient atmosphere of this 
solvent steam inside the resist nozzle 88 (110d of deliveries, discharge flow path 110c, buffer room 
110b) can maintain a liquid phase condition to stability. Moreover, in the nozzle standby section 93, it is 
also possible to perform dummy dispensing if needed. 

[0077] On the other hand, in order to take out Substrate G after recession of the resist nozzle 88, the 
rise-and-fall mechanical component 86 makes it go up in the processing container 82 to the location 
which comes out of a stage 84 upwards from top-face opening of the processing container 82. 
Immediately after, the conveyance arms 64 and 64 transport Substrate G to reception and the adjoining 
reduced-pressure-drying unit (VD) 42 from a stage 84. 

[0078] The configuration of the resist nozzle 140 by another example is shown in drawing 1 1 . The same 
sign is given to the part which has the same configuration or the same function substantially with the 
thing of the resist nozzle 88 in the above-mentioned example among drawing. 

[0079] The resist nozzle 140 by this example is characterized by the configuration which prepares one 
piece or two or more solvent injection nozzles 142 for spraying inside the nozzle covering 112 towards 
the part near 1 10d of nozzle deliveries of a nozzle body 110, Solvent S, for example, the thinner, for 
resists, in the resist nozzle 88 of the above-mentioned example. 

[0080] These solvent injection nozzles 142 may be constituted as one piece formed in the wall near 
opening 1 12a of the nozzle covering 112 towards 1 10d of deliveries of a nozzle body 110, or two or more 
solvent injection tips. Each solvent injection nozzle 142 leads to the manifold 146 airtightly attached in 
the side face of the nozzle covering 112 through the solvent passage 144 formed in the interior of the 
nozzle covering 112. The solvent passage 144 in the nozzle covering 112 may be formed in the passage 
which continued per some blocks by the pars intermedia thru/or manifold 146 side that what is 
necessary is to just be formed in the passage which branched independently respectively by the trailer 
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of the solvent injection nozzle 142 neighborhood. The manifold 146 leads to the solvent feed zone (not 
shown) which consists of a solvent container, a pump, etc. through the solvent supply pipe 148. A 
control function closing motion valve (not shown) may be prepared by the controller in the middle of the 
solvent supply pipe 148. 

[0081] In this resist nozzle 140, when establishing 110d of two or more deliveries of a nozzle body 110 in 
a single tier As arranging due to 1 1 0d of deliveries and 1 to 1 [ correspondence ] shows the solvent 
injection nozzle 142 of the same number to drawing 12 desirable still more preferably from the field of 
washing effectiveness It is good as the configuration which arranges the solvent injection nozzle 142 
alternately to the delivery train of a nozzle body 110, i.e., a configuration which divides two solvent 
injection nozzles 142 corresponding to 1 1 0d of two each adjoining deliveries into both sides, and 
arranges them to a delivery train, respectively. By considering as such an alternate arrangement 
configuration, pitch spacing of the solvent injection nozzle 142 becomes large, and a design and 
manufacture not only become easy, but improves further. [ washing effectiveness's ] 
[0082] In this resist nozzle 140, when spraying Solvent S on the part near 1 10d of deliveries of a nozzle 
body 110 from the solvent injection nozzle 142, Solvent S is fed from a solvent feed zone to the solvent 
injection nozzle 142 through the solvent passage 144 in the solvent supply pipe 148, a manifold 146, and 
a nozzle. It can come, simultaneously ejector equipment is operated and a vacuum suction force is 
exerted on a nozzle discharge part through the ejector tubing 108, a manifold 114, and the EJIEKUTO 
path 116 in a nozzle (clearance). If it does so, the solvent S injected from the solvent injection nozzle 
142 will be drawn in the EJIEKUTO path 116 side by the vacuum suction force in near 1 1 0d of deliveries 
of a nozzle body 110, and will be discharged to an ejector network together with the airstream absorbed 
by the same vacuum suction force in a nozzle from opening 112a. 

[0083] In that case, as the magnitude (strength) of the vacuum suction force exerted on a nozzle 
discharge part from ejector equipment is shown in drawing 13 by adjustable-controlling or adjusting, it 
can adjustable-control or the sense of the solvent S injected from the solvent injection nozzle 142 can 
be scanned. That is, it is also possible to put the solvent S from the solvent injection nozzle 142 in 
weakening a vacuum suction force 1 1 0d of delivery of a nozzle body 110 and near [ its ] the pole, and it 
is also possible to put near the periphery section, a part, for example, a regurgitation side, comparatively 
distant from 110d of deliveries of a nozzle body 110, in strengthening a vacuum suction force. 
[0084] Thus, this resist nozzle 140 can perform now high wet washing of washing effectiveness by resist 
nozzle 140 the very thing by spraying Solvent S near 1 10d of deliveries of a nozzle body 110 from the 
solvent injection nozzle 142 under a vacuum suction force. Usually, after ending this wet washing, 
vacuum suction by the side of ejector equipment may be made to continue as it is, and vacuum 
desiccation may be performed. 

[0085] In the resist spreading unit (CT) 40 of this operation gestalt, when using the resist nozzle 140 of 
this example, overall actuation is almost the same as the case where the resist nozzle 88 of the above- 
mentioned example is used, and good. When taking out the resist nozzle 140 out of Substrate G 
temporarily during the nozzle scan for spreading processing, resist discharging may once be interrupted 
and sequential operation of the above wet washing and the vacuum desiccation may be carried out to 
the discharge part of a nozzle body 1 10 at the intervals. The resist which adheres or remains to about 
1 10d of deliveries of the resist nozzle 88 immediately after stopping resist discharging by this nozzle 
discharge part washing can be removed perfectly in a short time. 

[0086] Or once performing the above nozzle discharge part washing, just before the resist nozzle 140 
enters on Substrate G again, Solvent S may be sprayed on 1 1 0d of deliveries of a nozzle body 110, and 
discharge flow way 1 10c from the solvent injection nozzle 142. It is possible to also make resist liquid 
easy to come out of smoothly by this solvent blasting from discharge flow way 1 10c thru/or 1 10d of 
deliveries at the time of initiation of the next resist discharging or a restart. 

[0087] Since the resist nozzle 140 of this example can perform the above wet washing as it leaves the 
processing container 82 to the nozzle maintenance section 91 side after ending the nozzle scan of 
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spreading processing, it may go to the resist standby section 93 direct. Therefore, the nozzle washing 
section 92 can be excluded in the nozzle maintenance section 91 side. 

[0088] Next, the resist nozzle by the 3rd example and the nozzle standby section for these nozzles are 
explained about drawing 14 and drawing 15 . The appearance configuration of the resist nozzle 150 by 
this 3rd example is shown in drawing 14 , and the cross-section structure of the resist nozzle 150 and 
the nozzle standby section 152 is shown in drawing 1 5 . 

[0089] This resist nozzle 150 is a nozzle of the type which is not equipped with the delivery soaping- 
machine style of a softwarehouse type [ as / in the resist nozzle 88,140 of the 1st and 2nd examples of 
the above ], for example, is equivalent to the nozzle body 1 10 of the resist nozzle 88,140, may be 
constituted, and does not have the thing equivalent to the nozzle covering 1 12 or a manifold 114. 
Delivery washing in this resist nozzle 150 is performed in the nozzle standby section 152 of a 
configuration of being shown in drawing 15 . 

[0090] In drawing 15 , the nozzle standby section 152 has the nozzle supporter 154 in which hollow 154a 
for accepting the resist nozzle 88 in a top face is formed. Hollow 154a of this nozzle supporter 154 has 
a taper configuration into which the body section 1 10 of the resist nozzle 150 goes entirely except for 
flange 150a. In the core of the bottom of hoilow 154a, 110d of deliveries of the resist nozzle 150 and the 
drain port 156 which counters are formed in the direction of a vertical. 

[0091] Slot 154b prolonged in a radial from the edge of hollow 154a is formed in the top face of the 
nozzle supporter 154. A nozzle body 110 is inserted in hollow 154a, and the nozzle supporter 154 is 
equipped with the resist nozzle 150 by flange 150a being put on the top face of the nozzle supporter 
154. In the state of this nozzle wearing, 110d of deliveries of the resist nozzle 150 attends a drain port 
156, the clearance 158 between fixed spacing (width of face) is mostly formed between the taper-like 
side faces 110e and 11 Of of a nozzle body 110, and the internal surface of hollow 154a, and the upper 
limit section of this clearance 158 is open for free passage to slot 154b of the top face of the nozzle 
supporter 1 54. 

[0092] The drain port 156 leads to the ejector equipment (not shown) which consists of pneumatic 
pressure type vacuum devices through a drain pipe 160. The controllable closing motion valve 162 is 
formed by the controller in the middle of a drain pipe 160. If the closing motion valve 162 is opened and 
this ejector equipment is operated when having equipped the nozzle supporter 154 with the resist nozzle 
150, the vacuum suction force from ejector equipment will attain to hollow 154a in the nozzle supporter 
154 thru/or a fluid channel 158 through a drain pipe 160. With this vacuum suction force, outer air flows 
into a fluid channel 158 from slot 154b of the top face of the nozzle supporter 154, and the airstream 
which flowed goes caudad, and flows the inside of the taperHike fluid channel 158, and it passes through 
the discharge part front of the resist nozzle 150, appears in a drain port 156, and is discharged from a 
drain port 156 to a drain pipe 160. 

[0093] The fluid channel 158 in the nozzle supporter 154 is made refracted in the core approach of 
hollow 154a in the example of a configuration of illustration in the lowest end position (155). Thereby, by 
bending a course at a comparatively sudden include angle to a core side by this refraction section 155, 
the airstream which has gone down the inside of a fluid channel 158 with sufficient vigor from the upper 
part can collide and join from right and left near 110d of nozzle deliveries, and can exert big fluid 
pressure on about 1 1 0d of nozzle deliveries. 

[0094] Inside the nozzle supporter 154, one piece or two or more solvent injection nozzles 164 for 
washing the discharge part of the resist nozzle 150 are prepared. Each solvent injection nozzle 164 is 
constituted from the solvent injection tip formed in the middle of the taper-like internal surface of 
hollow 154a (for example, pars intermedia) by the example of a configuration of illustration. The solvent 
feed zone (not shown) which consists of a solvent container, a pump, etc. through the solvent path 168 
and the solvent supply pipe 170 which were formed in the nozzle supporter 154 is connected to each 
solvent injection nozzle 164. Buffer room 168a is prepared in the middle of the solvent path 168. If this 
solvent feed zone feeds Solvent S, for example, thinner, to each solvent injection nozzle 164 through 
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the solvent supply pipe 170 and the solvent path 168, Solvent S will be injected from each solvent 
injection nozzle 164. 

[0095] In this resist nozzle 150, when establishing 1 1 0d of two or more deliveries of a nozzle body 1 10 in 
a single tier It is desirable to arrange the solvent injection nozzle 164 of the same number due to 1 1 0d 
of deliveries and 1 to 1 [ correspondence ] from the field of washing effectiveness. The configuration 
which arranges the solvent injection nozzle 164 alternately to the delivery train of a nozzle body 110 like 
[ it is still more desirable and ] the arrangement pattern of drawing 12 , That is, it is good as a 
configuration which divides two solvent injection nozzles 164 corresponding to 110d of two each 
adjoining deliveries into both sides, and arranges them to a delivery train, respectively. By making it such 
an alternate arrangement configuration, pitch spacing of the solvent injection nozzle 164 becomes large, 
and a design and manufacture not only become easy, but improves further. [ washing effectiveness' s ] 
[0096] In order to wash about 110d of deliveries of the resist nozzle 150, when making Solvent S inject 
from the solvent injection nozzle 164, ejector equipment may be operated as mentioned above to this 
and coincidence, and a vacuum suction force may be exerted on a fluid channel 158 side from a drain 
pipe 160 side. If it does so, the solvent S injected from each solvent injection nozzle 164 goes down a 
fluid channel 158 together with the airstream from the upstream, about 1 1 0d of deliveries of the resist 
nozzle 150 is hit from the refraction section 155 of a path lower limit, and it will be absorbed to a drain 
pipe 160 side, involving in the resist which adheres or remains near the. Thus, wet washing can be 
performed to about 1 1 0d of deliveries of the resist nozzle 150. 

[0097] In order to wash about 1 1 0d of deliveries of the resist nozzle 1 50 that there are much more no 
dark circles, both-way migration relative to the direction of a nozzle configuration and parallel may be 
made to perform between the resist nozzle 150 and the solvent injection nozzle 164 preferably in this 
wet washing. In order to make this relative round trip migration perform, it is good as a configuration to 
which form hollow 154a of the nozzle supporter 154 in (being long) in a slight size rather than the body 
1 10 of the resist nozzle 150 for example, in this direction, and the nozzle scanner 90 makes the both- 
way migration of the resist nozzle 150 carry out in this direction by nozzle support arm 100a of carriage 
100. Or the inside of the nozzle supporter 154 may be formed in a cavity, the solvent injection nozzle 
164 may be formed movable to the direction of a nozzle configuration, and parallel in the cavity, and 
both-way migration may be carried out with a suitable actuator. 

[0098] Even if after termination of the above wet washing stops solvent injection of the solvent injection 
nozzle 164, it may make vacuum suction by the side of ejector equipment continue for a while as it is, 
and may perform vacuum desiccation. 

[0099] Inside the nozzle supporter 154, up solvent **** 172 and lower solvent **** 174 for giving the 
ambient atmosphere of a solvent steam from the upper part and a lower part near the delivery of the 
resist nozzle 150 are also prepared. Up solvent **** 172 is formed in the upper part of the taper-like 
internal surface of hollow 154a at the groove, and Solvent S, for example, thinner, is lengthened from a 
solvent feed zone (not shown) through the solvent path 176 and the solvent supply pipe 178 in the 
nozzle supporter 154. Lower solvent **** 174 is formed in the internal surface of the passage of a drain 
port 156 at the groove, and Solvent S, for example, thinner, is lengthened from a solvent feed zone (not 
shown) through the solvent path 180 and the solvent supply pipe 182 in the nozzle supporter 154. 
[0100] In the above nozzle delivery washing, it is also possible to lengthen Solvent S to up solvent **** 
172, and to supply a solvent steam to a fluid channel 158 from this up solvent **** 172 as that 
substitution, together with the solvent injection from the solvent injection nozzle 164. The solvent steam 
from up solvent **** 172 can also be contributed to removing the resist which adheres or remains near 
the by about 110d of deliveries of the resist nozzle 150 being sprayed through a fluid channel 158 
together with the airstream from the upstream with a vacuum suction force. 

[0101] The inside of the standby time after nozzle delivery washing may shut the closing motion valve 
162 of a drain pipe 160, may lengthen a solvent to lower solvent **** 174, and may supply the solvent 
steam which hangs over from here near the delivery of the upper resist nozzle 150. Moreover, a solvent 
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can be lengthened also to up solvent **** 172, and about 1 1 0d of deliveries of the resist nozzle 150 of 
the downstream can be substantially intercepted from the open air of the upstream within a fluid 
channel 158 by making a fluid channel 158 diffuse the solvent steam which hangs over from here. 
[0102] The cross-section structure of the nozzle standby section 184 by another example is shown in 
drawing 16 . The same sign is given to the part which has the same configuration or the same function 
substantially with the thing of the nozzle standby section 152 in the above-mentioned example among 
drawing. 

[0103] The description of this nozzle standby section 184 is the configuration of forming the bridge 
member 186 of the shape of a gear tooth of a comb in the lower limit section of the taper-like internal 
surface of hollow 154a of the nozzle supporter 1 54 thru/or the upper limit section of a drain port 156. If 
the resist nozzle 150 is held at the nozzle supporter 184, the tip or the free end of the bridge member 
186 approaches about 1 1 0d of deliveries of the resist nozzle 150. 

[0104] As shown in drawing 17 , when establishing 110d of two or more deliveries of a nozzle body 110 
in a single tier As arranging due to 1 1 0d of deliveries and 1 to 1 [ correspondence ] shows the bridge 
member 186 of the same number to drawing 17 desirable still more preferably from the field of washing 
effectiveness It is good as the configuration which arranges the bridge member 1 86 alternately to the 
delivery train of a nozzle body 110, i.e., a configuration which divides two bridge members 186 
corresponding to 1 1 0d of two each adjoining deliveries into both sides, and arranges them to a delivery 
train, respectively. It does not become the hindrance of passage, in pitch spacing of the bridge member 
186 becoming large and a design and manufacture becoming easy by considering as such an alternate 
arrangement configuration. 

[0105] If this nozzle standby section 184 is equipped with the resist nozzle 150 which has finished 
nozzle discharging, as shown in drawing 18 , resist liquid R to which the free edge of each bridge 
member 186 adheres or remains in about 110d of deliveries of the resist nozzle 150 at the pars basilaris 
ossis occipitalis of the nozzle supporter 154 will be contacted. Resist liquid R is transmitted to the 
bridge member 186 from about 1 1 0d of deliveries, and it becomes easy to move to the nozzle supporter 
154 side with this pons delivery. 

[0106] The bridge member 186 may consist of the flexible quality of the materials with desirable still 
more desirable consisting of the quality of the materials of solvent resistance. As shown in drawing 19 , 
when vacuum suction is applied from a drain pipe 160 side, the flexible bridge member 186 bends in a 
drain-port 156 side, and can carry out the last words of the resist liquid R from about 1 1 0d of deliveries 
of the resist nozzle 150 together with the free edge. According to the last-words effectiveness by this 
bridge member 186, the resist which adheres or remains in about 1 1 0d of deliveries can be removed 
much more effectively and efficiently. 

[0107] The modification of the spreading processing section of the resist spreading unit (CT) 40 in this 
operation gestalt is shown in drawing 20 . In this modification, Substrate G is laid on a spin chuck 190, 
and it is made to perform the 1st process which resist liquid R is distributed roughly and supplies it on 
the substrate G of a quiescent state, and the 2nd process which carries out spin rotation of the 
substrate G in order to extend resist liquid R on Substrate G and to carry out leveling (thickness 
equalization) of the spreading film one by one. At the 1st process, the above-mentioned nozzle scanner 
90 ( drawing 5 ) can be used. 

[0108] To carrying out spin rotation at the high speed of 2000-3000 or more rpm, after resist liquid is 
dropped at a substrate core, by the method of this modification, since spin rotation is carried out with 
the low speed of 1000rpm extent since resist liquid is distributed somewhat widely on a substrate for 
example, the resist liquid which disperses besides a substrate can be lessened with the spin coat 
method of the general former. 

[0109] In drawing 20 , actuation association of the revolving-shaft 190a of a spin chuck 190 is carried 
out at the rotation mechanical component (not shown) prepared in the mechanical component 192. 
Chuck suction opening (not shown) prepared in the top face of a spin chuck 190 is connected to the 
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source of negative pressure, for example, a vacuum pump, (not shown) through the air duct penetrated 
in revolving-shaft 190a. In the mechanical component 192, the rise-and-fall mechanical component (not 
shown) for carrying out rise-and-fall migration of the spin chuck 190 is also prepared. A spin chuck 190 
goes up at the time of carrying in/taking out of Substrate G, and an exchange of the external transport 
device 54 ( drawing 1 ), i.e., the main transport device, and Substrate G is performed. 
[0110] The rotation cup 194 is formed pivotable so that a spin chuck 190 may be surrounded, and the 
drain cup 196 is further placed in a fixed position by the outside of the rotation cup 194. The top face is 
carrying out opening also of any of both the cups 194,196. Actuation connection of the pars basilaris 
ossis occipitalis of the rotation cup 194 is made through the tubed supporter material 198 at the 
rotation mechanical component in a mechanical component 192. 

[0111] the upper part of the rotation cup 194 — the robot arm 200 — the upper and lower sides — the 
movable lid 202 is arranged. When making it scan in the upper part of the rotation cup 194, the resist 
nozzle 150, for example, the resist nozzle, of the above-mentioned example, that is, the lid 202 has 
evacuated above the nozzle scanner 90 between the processes (the 1st process) which supply resist 
liquid R on Substrate G. The 1st process is completed, a lid 202 gets down on the occasion of the 
process (the 2nd process) which performs leveling of the spreading film, and the top face of the rotation 
cup 194 is closed. In addition, although an illustration abbreviation is carried out, the top face of a lid 
202 and the rotation cup 194 has composition engaged mutually. And when a spin chuck 190, the 
rotation cup 194, and a lid 202 rotate together by the rotation drive of a mechanical component 192, 
resist liquid R can extend with a centrifugal force on Substrate G, and resist liquid R which dispersed 
besides Substrate G can be received in the rotation cup 194. The ring-like seal member 204 for sealing 
the base of the rotation cup 194 is attached in the inferior surface of tongue of a spin chuck 198. 
[0112] Resist liquid R collected by the rotation cup 194 is led to the drain cup 196 through the drain 
port 204 currently formed in the periphery edge of cup 194 pars basilaris ossis occipitalis, and is sent to 
the waste fluid processing section (not shown) from the drain port 206 of drain cup 196 pars basilaris 
ossis occipitalis. In addition, in order to prevent that air flows out and the rotation cup 194 interior 
becomes negative pressure from a drain port 206 during spin rotation, the suitable air supplying opening 
(not shown) for the upper part or the lid 202 of the rotation cup 1 94 may be prepared. The air which 
flowed in the drain cup 196 from the rotation cup 194 side is discharged to an exhaust system (not 
shown) from the exhaust port 208 formed in the peripheral face of the drain cup 196. 
[0113] This invention applies resist liquid [ as / in the above-mentioned operation gestalt ] (processing 
liquid) to the diameter type nozzle of detailed which carries out the regurgitation with the diameter of 
detailed, and is especially suitable. However, it is applicable to the various processing liquid regurgitation 
nozzles which have the delivery of arbitration. 

[0114] Moreover, this invention is applicable to the application of the arbitration which supplies 
processing liquid on a processed substrate using a processing liquid regurgitation nozzle, and even if it is 
not a scan type, it can apply processing liquid also to the method which carries out regurgitation supply, 
for example by the quiescent state. As processing liquid in this invention, liquids, such as for example, a 
layer insulation ingredient, dielectric materials, and a wiring material, are also possible besides resist 
liquid. Not only a LCD substrate but a semi-conductor wafer, CD substrate, a glass substrate, a photo 
mask, a printed circuit board, etc. are possible for the processed substrate in this invention. 
[0115] 

[Effect of the Invention] As explained above, according to the nozzle equipment of this invention, the 
processing liquid which adhered or remained can be finely removed near a delivery in a short time using 
the short intervals at the time of regurgitation interruption etc. Moreover, the washing capacity and 
effectiveness for removing the dirt near a nozzle delivery can also be raised. 

[0116] According to the coater of this invention, the processing liquid which adhered or remained near 
the delivery of the nozzle for processing liquid regurgitation can be finely removed in a short time using 
the short intervals at the time of regurgitation interruption etc., and the effectiveness and quality of 
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spreading processing can be raised. Moreover, the washing capacity and effectiveness for removing the 
dirt near the nozzle delivery of the nozzle for processing liquid regurgitation can also be raised. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the spreading development structure of a system containing the 
applicable nozzle equipment and the applicable coater of this invention. 

[Drawing 2] It is the flow chart which shows the procedure of the processing in the spreading 
development system of an operation gestalt. 

[Drawing 3] It is the top view showing the configuration of the important section of the spreading 
system processing unit group in the spreading development system of an operation gestalt. 
[Drawing 4] It is the front view showing the configuration of the important section of the spreading 
system processing unit group in the spreading development system of an operation gestalt. 
[Drawing 5] It is the perspective view showing the configuration of the nozzle scanner included in the 
resist spreading unit of an operation gestalt. 

[Drawing 6] It is drawing of longitudinal section showing the configuration of the resist nozzle by the 1st 
example. 

[Drawing 7] It is drawing of longitudinal section showing the configuration of the nozzle body in the 
resist nozzle of the 1st example. 

[Drawing 8] It is drawing of longitudinal section showing the configuration of the nozzle washing section 
with which the resist spreading unit of an operation gestalt is equipped. 

[Drawing 9] It is drawing of longitudinal section showing the configuration of the nozzle standby section 
with which the resist spreading unit of an operation gestalt is equipped. 

[Drawing 10] It is the perspective view showing typically the resist spreading method in the resist 
spreading unit of an operation gestalt. 

[Drawing 11] It is drawing of longitudinal section showing the configuration of the resist nozzle by the 
2nd example. 

[Drawing 12] It is drawing showing typically the arrangement configuration of the solvent injection nozzle 
in the resist nozzle of the 2nd example. 

[Drawing 13] It is the partial expanded sectional view showing typically one operation of the resist 
nozzle by the 2nd example. 

[Drawing 14] It is the perspective view showing the appearance configuration of the resist nozzle by the 
3rd example. 

[Drawing 1 5] It is drawing of longitudinal section showing the configuration of the resist nozzle by the 
3rd example, and the configuration of the nozzle standby section by one example for these nozzles. 
[Drawing 16] It is drawing of longitudinal section showing the configuration of the nozzle standby section 
by another example. 

[Drawing 17] It is drawing showing typically the arrangement configuration of the bridge member in the 
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nozzle standby section of an example. 
' [Drawing 18] It is the partial cross-section enlarged drawing showing typically one operation of the 
bridge member in the nozzle standby section of an example. 

[Drawing 19] It is the partial cross-section enlarged drawing showing typically one operation of the 
bridge member in the nozzle standby section of an example. 

[Drawing 20] the configuration of the example of the complete-change form of the spreading processing 
section in the resist spreading unit of an operation gestalt is shown — it is a cross-section front view a 
part. 

[Drawing 21] It is drawing showing typically the resist method of application by the spin loess method. 
[Description of Notations] 
40 Resist Spreading Unit (CT) 
88 Resist Nozzle 
90 Nozzle Scanner 

92 Nozzle Washing Section 

93 Nozzle Standby Section 
106 Resist Supply Pipe 
108 EJIEKUTO Tubing 

1 1 0 Nozzle Body 
110a Inlet 
110d Delivery 
112 Nozzle Covering 
1 12a Opening 
114 Manifold 

116 EJIEKUTO Path (Clearance) 

1 20 Penetrant Remover Tub 

1 22 Nozzle Supporter 

122a Hollow 

126 Airtight Space 

130 Solvent **** 

142 Solvent Injection Nozzle 

148 Solvent Supply Pipe 

1 50 Resist Nozzle 

1 52 Nozzle Standby Section 

154 Nozzle Supporter 

155 Refraction Section 

156 Drain Port 
158 Fluid Channel 

1 64 Solvent Injection Nozzle 

1 72 Solvent **** 

174 Solvent **** 

184 Nozzle Standby Section 

186 Bridge Member 

190 Spin Chuck 

192 Mechanical Component 

1 94 Rotation Cup 
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[0018] &&W<DM 2 © / X/P^Bte, ±1B^ 1 © 

isoiB^Kiafffl 5 fc * t x x/v^j ^-© ^ 

SS»t6>Hfc^»SW/X/vSr^-i-5«fi!ti: Lfc„ 
[0019] *«K<o^2©/X/v^@tc:*si/>T, eta 

»?w*i* x x/u*s / x/u*flE©et a p 1 1 1 nzifcm 

/X/v^y X^^wetap^JSr^Ti^ffliJlc^ft^ic 
g2fi^^51«fiK. of t9#^-T5 2oco/X^^<o 
etanJw-tix-^ttStiS-t-* 2o(D®n<>&$t; X/v*s / X 
^flc<DetaPyj^»UTMfflS»c^*»ixTI2fi$tu5«? 

[0020] ^mm<om2(o/y<^mmztn>^x',t. j 

X^*flEoetaof*ifi»cifij»t-C®S!|itit / X/wJ: •? Jg^fiJ 

tr j; 9 . /< * » — A#ao/< * a - a »g i t>*-sim®m 
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ioo2i] y x/x/*flcic*j}t**aa{S©etasr 

JhwfcBfis 5fcTgl 1 JWfil* / X/w J; 9 » 

2 ©BWctfv^ =<■ - <£> a. — SrifSTi £ 
i2rT«fc</\, Z.<D£5te, BaUBfty X/uSr8«b$*fcE 

[0 0 2 2] *»M©JB3 0a*»att, *«WO*2 io 
© y X/H£B Z.<DJ X/u3gBte»B««rtt*&?-5ft 

«/x/i4KB&tittttfc*¥#A^*B-r5*B#«i: 

[0 0 2 3] i©|t3 0a*WtO— ttWiUT, *S 

«fn:±EiB2©>'XA««fc*sv^Tteaa[efcffliii^*w 

*«>fc"t>W ^oflWSMOMteJB 2 © y X/HKB 
-B:, BBBByX/wroBffli^fcihftfcBK^oiSIW 

v\ *5"*-aifctf. ft#*aai'^yxyv*flcoetmp 

[0 0 2 4] *£91©£4<D&:Ai§gBtt. *B9J©»2 

ro;X;wgtiv r©y X/vg««y X/v^ft^toaifc 
*r»tf* J l t K:«* 1 *-««»*B£» *fi±fc»BB*B 
[00 2 5] #3S93©B 5 ©B*fr3£fif±, ^SSS-h 

3giii-5*aa«*APi:«r*u toffiB*BE*ia«B 
a p <t 9 LTtuiSBtm p J; 9 etm-rs^a^ntm y 

X/v-i. @fSoyX/M*BMCc«»=«;»tfeiXv flrlB*i3K 
Ptffly X;KD'>/i< t fcttaPftaEoSfc&SrBTJfcwKW 

bkbjsu WEteassetaiyx/voqtttjDt^i-s «» 

8B««:»{*EBrafc»»£*5 y X>Hft»*i , SftEy X 

/ns»*fc«» **t5i!trEtea«etm y xyKowiaistm 
itriay x/Hs»flct««t bfefeBmiUf y *A>t . suie 

y XA/ftttflc&£tt&fe8iftl^9ttekUy X/wotttU 
[0 0 2 6] *a^©^5©Mitl:*jV^, jifSL so 
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< it. y XA«»*ic«t***b*Mastay x/u©st 

ffifcBtt S>*tfcB5©B:lK©X y y 5?SS*t«r^f3«j*£ 

flUBKU: 9 y x^ffiniEfffcf+asfcttaBL-ci^a 
^a?SSr®9l^t J ^i-<^So Xy yvW*£W 

imonm-emtfiirz z. t -e, ab?i taw}*: 

t y X/va±ttS P ffigfrb&mWi* 3 1 # mi- ^ t *s 

[0 0 2 7] ;«B?li©B5©B*S£Bfc:J3V'»-Ct>» 

l < hfmiur y x/vj&steattattti y x/KDP±tb p t 

ifeWBJt/ X/VjJV X/u#fr©ttffiPWfctfcA/-CP5{WK: 

tty x/w*s*Q.a^etaay x/vostmpjij^LTrofflSic 

#a»*vceBS*vc.fcv\ 

[0028] «5©»#*bjc*sv^t:, yx/PG± 
WPttiffi&-*B*<+£fcasBi-*fc«>fc:» BJWBB 

y x/p «t 9 bjh srBit $ ** a 5 h temm&tti y x/p i ^ 
#JBtty x/vt ©w-eettti p ©e^isi t w-fttejjwz 

[0 0 2 9] ^fc, f 5©Sftgii^V^T, ^af«n± 
toyX/w{c:^j^o#Ha$r^-x.5fcfe^ % yX/p^ 
«iaisttmyx/KDettiip#3£»rntttjp ±h 

Mv^fl[B*>e>»3aoB»«r««i-**:ftoB 1 OB3WB 

sbgc^K ftiajatetttjyx/KJDstmpf+jfi^ptmp j; 9 1> 

ffiv HStB*» b WiW©B««r«i(&t-* fc«>©Ji? 2 ©^JB 
[0 0 3 0] 

IBW©|SB»©Btt] WT. B#HSr#BUT*BW© 
[0 0 3 1 ] Bit. *BM©BS*aBBB^afiffiTsriB 

SMi^fAit ^ y — v/w— Artjc^a^H, 

Xy^<-^, m^fcio 5 ^ h-<-^©#^ 
a*ff 5 *>©-(?*> 5. s^*aaf±, ;©-^fAi:|g 

UTKB*ix<5^«©B3tBB t?nh>H 
5. 

[0 0 3 2] lOltSMl^^fAtt, X#<#tt 
T, *-tr -> h^x— v-a >- (C/S) lOi, /Dt7 
^x— v-hV (P/S) 1 2ir. yd/??*— (I 
XF) 1 4it«)S$^. 

[0 0 3 3] ->^xA©— SSSBlCgSa^H5*-tr y 
7^--> 3 ^ (C/S) 10(t SSc©SffiGSriR^-r?> 
y h C «r@TJ£»fc t 4B4fBB^IB«;*-fe y 

h^T-v/16i, r©^x— v 5 1 2±©*-tr y hC!: 
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^2»o r<&aw£««2 OH\ ffi«GSrffiarc#5¥gkfc 
ixtfSB^T-A&^TL, X, Y, Z, 0^4$ST-fflb^ 
^Iffi-CfcO. ^xSi-S^o-fe^^x-v-a^ (P/S) 

1 2ffl0tt£&B3 8 k*«G©*rt«UMT*.4J:5 

[0 0 3 4] ^Pt^f-v'ay (P/S) 12tt % 
±lE#-fey (C/S) 1 Oflfli»felHfcaa 

2 6 t £S«*iffiS5 2 3, «f^#^^^ h 2 5 

[0 0 3 5] Sfe#7"nir^§{5 2 2 tt, 2o^^7^SE 
(SCR) 28t, ±T2«<0*^*H8W/ 
jfctU^yh (UV/COL) 3 0 JPS»^-=.y h 
(HP) 32i, Jftiil^-/ I* (COL) 3 4i:«r£A/ 

[0 0 3 6 ] M^V P nir^^5 2 4 tt, i/^ hftft^- 
* h (CT) 40i, WE3fttik=-~v h (VD) 4 2 

x r ^5A^.^yh (ER) 4 4i, ±T2 
RSTKt^gy/ftSl^j/h (AD/COL) 4 
6i> ±T2^M*P^/^iP^^^ h (HP/COL) 
4 8i, JPlRlasy h (HP) 5 0iSr^-ev>5 o 

[0 0 3 7] at^Pt7»2 6lt 3o©Sfta=s/ 
h (DEV) 52t, 2o^)±T2gaj0i/^- 
rx h (HP/COL) 5 4t, M^yf (HP) 5 
6 i:§r&A/-et><5o 

[0 0 3 8] ^^nir^§i52 2, 2 4, 2 6<£>1>*«Bfc 
tt*H^fafc«M£B6 3 6, 5 2, 5 8 
SSI3 8, 5 4, 6 0^#«J^^ftoT^ibLT# 

V^x^-Cfi, #^n-fe^ffl2 2, 2 4, 2 6 tC*5^ 
T\ «K£S§3 6, 5 2, 5 8<D— *CO{ffl^^ fcT>"*-3fc© 
3.= y h (SCR, CT, DEVf) #gfiB£*U {tH2f 
(OllcSMi^^^yh (HP, COL§) *SEB* 

[0 0 3 9] i/^XjU(Ote«fflt-KS**T/5>f >"?7*- 
— XU (I/F) 14(1 yPt^r-Vgyni 
iSt5fi)M^^ry'> 3 y (S^SttigLgB) 5 7 

^fil]«^a«5 9SrKlfCt^5 0 
[0 0 4 0] (D2JC, rco^Jg^^v'^^A^joij- 
5 ^a^^lH 5r*-T 0 5te1\ #"fes> h^x-i/a y (C 
/S) lOC^^T, ffillffi2 0^ ^r—^^i 

^nir^^x — v-3 > (P/S) 1 2<£gfc?£:7 p uir*g0 

2 2 Officii 3 8 >zm~f Uf77 5 Sl) o 

[0 0 4 1 ] Sfc#yn-t:;*SB2 2lC*5l^T, SIRGtt, 
3fei°*^SKflt/^*p^=s/ h (UV/COL) 3 01: 



(6) 

(uv) -e:* 

(col) -ertgFfSi&S^T^n^ns (^f^s 
2) . roMSSfettftit LtSS$I©t»^ 

[0042] WC> S«Gtt^^7^Sfe^^s/ h (S 
CR) 2 8<010W^7 If S« 
Siffii^tt^tto^tuasiftiSixs (^^ y ^S3) 0 
^^7tVWof, MRGtt, Jpi»3.= y h (H 
io p) 3 2-C«MRfcJ:SaJt*teaS:S»t (xr^S 
4) , JfeVN-e^ip^L^s/ h (COL) 3 4t-^Ig 
ffi**T^*PStu5 (^x^/^S5) 0 rtb-ca&^^o 
■fe^»2 2fc*5Jt5ltr»a*JI»TU SSGtt, 
SI3 8fcJ:9S*Stt«L»2 3 £^ LT^fii^ni? 

[0 0 4 3] a*7 p P-fe^lB5 2 4fc*5l*T, SSGIi, 
^Kt-^gy/ftaiMyh (AD/COL) 4 
6iC|IIl^A$tU,. S#J<£>T Kt-^gyasy h (A 
D) TftettzMfctea (HMDS) SrSW (^x^S 
20 6) , &<7>^£P^~>;/ l> (COL) X-S^SMSJ 

[0044] ^CO^, SffiGtt. Uv?7 y H 

(ct) 4 otu^ #^-c«jBES£iR 

(VD) 4 2-C«BEfci6<W»*ftaS:S»t, * 
If^xj/^yA-^-asyh (ER) 4 4-eSSM)^ 

8) c 

[00 4 5] Jfcfc, SffiGtt, *P^/?££P^~ s/ h (H 

p/col) 4 8fcHB»c»A*tb, mn<o%m^~v V 

30 (HP) T^M^o^-*^ (^y-<-^) ispto 
(^x$/^S9) , fttP^yh (COL) 

^oK«a**-ejfrai$n5 (^xs/^sio) 0 

^ y ^IdOi^^ ^ H (HP) 50Sr 

[0 0 4 6] ±iattm«ya<&«L »sgh\ m^ni? 

^^5 2 4<^±ffi^B5 4i:^^ P nir^gP2 6 
l^f 6 0tl:J:ot^^7x-7aj (I/F) 14 

ll) o 8)tSfCttS«Gi©u^ KtcBff^lslES^ 

^Gte, B3tl61t*»feW^7*— (I/F) 14 

tcM^^^o ^^7a:-7{B (i/F) \4<om&m 

#5 9tt* Bft£tBa>k£ttttofc««G&>f*;*7 L ^ 
'>3y5 7^LT7 P Di?^7f-y3y (P/S) 1 

[0 0 4 7] 2 6 t*5t^T, SffiGtt, 

la^^jyh (DEV) 5 2©^f;h,*»10-CR&&S 
SrStt (^x^^S12) \ iX^^m/^&^-y h 
(HP/COL) 5 5<ni^\zMlfcmA£*l, iuWcom 
so gi^-r^s/h (HP) "CttzK^ h^<— 
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TyfSlS) , h (COL) X- $£©S 

-^^^inffiasy h (HP) 5 3 Sr/Bt^*;:i: t>X 

[0 0 4 8] $l&Zfa±?.U2 6X<D— jg©*Q.Ja;&S8FA> 
fcSKGH, :/n-ir;7.;*-r-->3 V (P/S) 2 4ft© 
ltSf6 0, 54, 3 81Ci9*ir^ h^f— >aV 

(c/s) i o*x*ms*u %z.-em&m.ffi2 o\zx<o 
1) . 

[0 0 4 9] r©i#SWI->XfA|;^^tfi« ^ 
^T7»Dir^.gl5 2 4CDUi?^ h (CT) 4 0 

tC*^PJ^igffli-5Cli:^-c#S 0 «T> HI 3 -1212 0 
Sdo^^BJSrU-^ h^j.= -y h (CT) 4 0lCig 

[0 0 5 0] |2]3t5 < );^[§!4^ s ^^nir^&pi 2\z. 
totfifi?* VmM=>-~v V (CT) 4 0, m&.%L^ 
=-yY (VD) 4 2*5i^5'^y A-/< • =>--y V 

(ER) 4 4©ISl©i^iS:/Tt t 

[0051] z.h,hv>mtt%&m^-=-y vm (cd 4 

0, (VD) 4 2, (ER) 4 4 fi3c«-& 6 0©±i;i*& 

munommz Ltc&^xm-&nznmznx\,^ 0 £ 

f*£6 0<VffiWK-%i<DJfJ YU-JVQ 2, 6 2^S5:tS 
£;}"k r^^^Kl — /V6 2, 6 2^»oXW&!Kl 

Mwt?s*G*ie« (±$*i£sg5 2m<n>^mm 

[0052] SJEtl^yh (VD) 4 2fi, ±ffi*5 

t^2)„ Tg^-w^ 6f4ts#eg^x v ■p^gpicfi 

SiKG^TTKTJ-^B LtS^t5fc*©7T— ^ 7 0*5 

gB^YW<6 6lc±g|5^>v<6 8 £|gNrfc:|fcl§x, H 

[0 0 5 3] ly^Ui-^ • =L=L. y h (ER) 4 4id 
(4, S«GSr7K¥{^KLT^1-5^x-v J 7 6 
S«G5:ti*t-(S]i-5-Jtco^Pi^icT&S^:Sb-rST7 
-f /• ^ h^IS: 7 8 S«G<DE3)a©iD^ (^yv?) 
ti^b&ftti^Vx htMl4t5 4flO!)A--'<^y K8 
O^^ttbiXT^So 77^>y h#I£7 8*5^.x- 
v>7 6±©g&G£teft&£>Lfc:|fcfilX\ 
y K8 0^SSG©#iair»eoT^EbU^Ji 5 fe> 2£«=& 

ti'»-r- xmm Lxm^-t z> x o vl*i o x ^ s. 
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[0 0 5 4] Uv?* Uta^j/ S (CT) 4 0!1 ± 

W*tW£**r— ^8 4 1^7-/8 4 
£fc£>iC*&g5g3g8 2c9TiC^ttfeHfc#P$!5gS)S3 8 6 

W&ffiT-f&tiVXD^iSx h/X^8 8&XY;£faXgg 

sway x/u*iE««9 o t. saauxv^v^^ s 

yX/V8 8£fliIl§S8 2 ©^-Xy V'x-^-V^i-afcfe 

n — 9 (0^-fr-f) i£*rL.XV3o /X/^yffy 
* 9 l {4, / X/MfeiM5 9 2 *S it// X/H*» 

S59 3*ffif*.Tl^5. 
[0 0 5 5] El 5 Id, / XA-jfe3£B8fl? 9 0 ©flf/££^ 

OY^KW/U9 4, 9 4*5^^8 2 (0 5X(4 

-/U9 4, 9 4©HfcX#i6»;:i&tt-r SXtf'T Ki/-^ 
9 6#Y#ifiifc»I!n5rtBte*tt»3*tXv*3. BfJfcttfll 

Y*^iE»)a5 9 8*5, h^vfcmnn m^t 

■f) Sr^LXXtf-T 6§r(^Y^-Y KI/-/V9 

4, 9 4lwftoXY*f6j(C!^SJ)i-Si 5 fC&oX<^5 0 

x#-r kw— ^9 etefcixxjjfateitk 
*^fc«^gBiEi!)^;x^Kix#5^y y arcs 

•*) 1 0 O^lt P>*l/X*5t). rOdr-y y i/v^l 0 OtC 

[0 0 5 6] U^hyX;l/8 8<5ifg|iWt ]} 
>yi?l 0 Ofc*ja^riBte»f«tS*l,5fcii>©jStt«B5«-l 0 
30 2^B»^fef4— »^$JXXV>5. EI^CD0iJO5ii)g$|5 
Wl 0 2\ZmW.l5fa\z.mx$Z>Bte.n\ 0 4*r*UX*S 
9 , rcDRftgE 10 2a <0^ffiffitC^*tl,fc&*— M 
<DW7L*fc»4^<*9 5t 1 0 4 a (EI 6) l^^yyv^l 
0 0{BS<0fc&— ^ro/X/V^T-A 10 0a <D^fe«SSS 

[0 0 5 7] l/^h;X/U8 8«±^iai 
?S^I§*3J:U ? /-K>'^^?>?tC2)Wv ! ^ htti^fiB (HI* 
it-f) fcffl C -5 ■BT»ttO I- hiitef 1 06^:^/1 

40 5"I^'t4(0/<^3.-A < | : *fc(4^> J ^^^1?l 0 8A5i 
gg^ixX^?). htt^l 0 6*J«tt/3c:v 5 

i^^ti o 8\a*=-y ho-yizxoxmm^m^ 

[0 0 5 8] m&\^*/* H/X/W8 8cD*^?r^-ro 
u-v 1 ^. h 7 X/w-8 8 (4, u-vX httlSW 1 0 6 IzfeWiZ 
/ X/i^*^ 1 1 0 t , r © 7 XA-TMfc l 1 0 ©Tffi 
<CV x Lffl!lffi*tlHi" ?) y Xyu*/<— 1 1 2i, ^i/^? 
1 0 8 (Cgr^tuS-^*-^ K 1 14i Sr^Ti- 

so [ 0 0 5 9 ] y X/W*f$: 1 1 0 (4, HI 6 *J«tU^ 7 i^>T< 
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■TX 0 fc, u-^ 1 0 6 ©SMS* 9 u-^ MK 

fMV^fcA/{g«)5/<777Sl lObi, 7 
7ll 1 0 bro^ffii VmUTttMrfZ HB*fc}4ffi 

^oetmssK noci, #otm^^ 1 1 o c o&ftg 

^ttbtvfcWiBScoetmp 1 1 0 d t Sr^TUTV^. 
/x/w^flsi i oo^i-ea, stfflpn o d^ia^ij 

2riftl i WrfcPQflSffi 1 1 0 e . 1 1 0 f sfcttin 1 1 

0 d«aic|fii*»oT^f^<*5 (ffi^Sfc**) 4 51- 

[0 06 0] J 1 1 2 [4, EI 6 !c^i"4 y 

fc, i ooTSi (RfcfflE) *54tfM{B!!ffil 

1 0 e , 1 1 0 f trJttftttttl^lMH] 116 Sr2«"C« 
v\ etttiP 1 1 0 d t^-TS&St-^ y y HfcoBSP 
SB1 1 2 a Sr^L-C^S. ;X;v*i$l 1 Oi;X;V* 
/<— 1 1 2 t tf)ftg<£>G£Fpfl 1 1611, u- i?* h / X/V 8 8 
ftoiv 5 !^ haB&SrfltJifci-Sfcro-efc!?, atWR 1 1 

0 d#i5T?f4j*iggUTV>5©as»*UV^, /X-Mtflc 

1 1 OfeJctF/X^*^— 1 1 2©_hgBT-f4n£tiJP 1 1 
0 a ©SaW#lSlfcft£fclHflttl5 (EI^W) tiot^ 
WSft-CVTt) 4< > -v=*-/vKl l 4i:li:t^^ 
t44v\ m^©0i|trtt, /X/Kfcfti l ooPnffiUffiW-t 
WA-CMcm l I6fflau i©±«»MM PgB l l 6 
a 4^tg5J:5fc-7=*-;i'Kl 1 4#7£fifc£fctt 

[0 0 6 1 ] / X/W^ft: 1 1 0*5 XXf/ X/U#/<— l 1 

2«, ^>-)--*$<DmmKttvxmmLM^tf«tzkx- 

= — 7M v-^LfctOTk 4v\ • 
[0 0 6 2] |2l8*3«tO«|§]9 (d, /X/V> ^-^V^gS 
91 (EI3) »r|gtt6)H?>/X/Wgfe^gP9 2*J«ttJ«/X 

[0 06 3] El 8 \Z?rrtX 0 fc, / X/Vgfc#g|S 9 2 (4, 

Mil 2 0*^45. WJftlffiHTfC, /X/W^ 
$M89 OtfSUv 1 ;*. h/X^V8 8£/X/i^>'-r7->';*g|5 
9 1ST^SU Z.<Vi3ifcWfe 1 2 h/X/v 

8 8 t tetaa (stttjp 1 1 o d^iaogc^) 

tftizftmc\zm*Z>£?tett:#>zz.bx. etabPi io 
d jfifiHc f<]-3» * tt»9 t T v x 5 h- *«t»v ^flf * ft 

[00 6 4] gb&iftlff 1 2 0 fc{4, SfciWK* V* (ID* 

l fc mm® c mi- a » ©ft^ffi* taw (in 

-f) ^«^$ftT^T4</\ ±fM>J:3fc/X 

•ca^ssif 120 <D±m% m cxio\, ^T 1 4 <, \ 

[0 0 6 5] ID 9 tC^-f 4 5 !C / 9 3 (4, 
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±ffi!wU>5^ X/V8 8&gttAft5fc»©[S£lrl 2 
2 a«^tltV^/X/V{?^l 2 2j5»$>fc3«, n 
X/Mfcf?H# 12 2 ©QflgJf 12 2a (4, Uis* V J X 
yV8 8(OyX;^-l 1 2;6S1-ol? 9 A5»*i*tU 
T^5. BfljjJfl 2 2a W±ffiM]^|fB!cj4v— /Vg&Wfc t 
^.fioyVi/l 2 4#B?>tttt&*fCV*3. /X;w#/< 
— 11 2i>mWil 2 2 at-tfA^HUv 5 ^. h/X/V8 8 
©^=*-;VKl 0 4^7 7Vv?tl5i LT0 1I V^l 2 
4£^LT/X/v{SjM?Hfcl 2 2 r t 

io X\ Ui/* V J XA* 8 8 / X/Mfc*|ft: 12 2 \zm>& £ 
ft3 £ t fcfc:, / XyV^^fr 12 2 <DQm 12 2a *5A: 
CflFf 1 2 2 a (DjSSBUl^fc^fig 1 2 
6 «SJ»J|8 4 5 C4oTV^. 
[006 6] / X/W^^fr 122 CDGDBff 1 2 2 a fC(4 s 
JlEffi^'L^o^ •? u-v 1 .^. h / X/U8 8 WttlilP 1 1 0 d 
i»iSit56fl:K^xn l 2 8as^j5g$H5 ^ t h 
(c x KWi^P 1 2 8 <0/iHfc:iSMK<D®8iJiS!) 1 3 Ods 
^$^T^5 0 r.<D^fg?) 1 3 0tC(4, S^tt^SB 
(H**i") 4 9 Eff 1 3 2 teXTf; X/v^^fls 1 2 2 

20 ftWgftSgl 2 2 b^r^L-T^v 5 ^. bfflcD^Jfc t 

V-^— S*s?l^*v5c ±IEW45tCLT, Uv^h-ZX 
;V8 8as/X/l^»fl£l 2 2}d^*$tu5i, Qfl£fl2 
2 aj£AO«EHSmi 2 6ttt*JB«9 1 3 Od»&38£ 
•f-5^<D^as^-f'5 4 5^^oTV^S. KU"fV 
P 1 2 8 f4 K W'C Vf = 1 3 4 Sr^- LT^fS*&Sg|5 (IH^ 

#13 6i>mttbtlX£\<\ 

[0067] m^, z.(omffiMm<Du*s*hmM=L=-v 

V (CT) 4 0fc*Slt*f^ffl*r«iWi-*. 
so [0 0 6 8] 5fei", ±«i*K5 2«©±««ai«5 4 
(01) ^4 9^toamIwa«G^U'v f ^ hffi^j^^ 
yV (CT) 4 OlC^A^ttS. U-v 5 ^. Nft^J^-- y H 
(CT) 4 0T*f4, #P$iil!)ffl58 6{C4 9^.7" — ^8 4 
8 2 ©±ffiiPi^±ICtil5f 
tfbtt, ^MRi£$ttB5 4l:J:9IlgGiS7f-^8 4± 

[0 0 6 9] ^^-^8 4±t*«G^tttt$tu* t, 
40 ^(d#p$IES!)g|3 8 6 i^4 t 9^x-v : 8 4*s*aSSS?8 2 

[oo7o] x'ommiat. yx/ujfejiEaM»9 o*s. u 

v 5 ^ h;X/V8 8 Sr/X/W> ^x-?"V^.a5 9 io/X;i/ 
9 3*»5»«31««8 2 Ortffll^tb**, ^7^- 
v?8 4fc:®ffi$H-C^-5S^G<D±*-eXY^IfiI{C^3? 

-r-5. jfess^tcuv?^ hyx^s 8(4, uv?? H&mz 

SrSft, #n±fflP 1 1 0 d iWloMTi/^ 
bo M£R Sr^cojE^*34U>mr<T'StgG(C|fi]itTiSTi- 
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[0 0 7 1 ] z<DMMMmxi>. izbS.t£mi oizm-T 

5 h&fcBISrfl&fci-S 
■5c -©®£\ ^v 5 * h/XA-8 8^#7^>-jfe^rotlT 

7h/X;V8 8 ©Pitti P 110 dW2rf::tt;»£fcf4gl® 

[0 0 7 21 i9l¥Safctt, l-v** K/X/V8 8 #£-5 

l/-^ h/X;W8 S©^* h-ttttlib^Sr^Wf^-tir 
5o fc^TN h / 8 8 iWx^i ^ ^gfiiS 

f^SbLT, ^v^^Wl 0 8, = /H«*l 1 

4*S.fct*^** hiiSS fl®lflj) 1 1 6 St^LTI/v 5 * 
h/XA-8 8©P±ttiP 110 d#ja^Affi^fcf4/^a 
— AO!»§|^jSrXlS-fo efcffln 110 d©]E®f4/X/V 

1 1 2©PPgBl 1 2 a/$sP)^-C^5©-£\ El 6 20 
<0&M<D5z%l-(*7Fi-t£ 0 \Z y fl-©£M**MP£Bl 1 2 a 
*»fe»V^aUE-eSEAU» StffiP 1 10 diEfffcf-ttfSfc 

KiiSS (Htm) 1 1 6^v = *-/VKl 1 4 
-^v^^t 1 0 SWiftSgSriioTrcv^^jge^ 

[00 7 3] I- / X/P 8 8 t*(4, 7 X/Wf;# 

1 1 OcothdUP 110 d©ia?ij;£ft ir¥fT&MR)ffil 1 
0 e, 1 1 0 f 5rx— /■**tfcy8jfcU rtbfe©^— '"MM 
illOe, 1 1 0 f tC/X/V*/<— 1 1 4©|^affiSr 30 

v?** Kiigg (RtDQ) 1 1 6 £ pLRlftf-^K LT<^3© 
T? N thttJR 1 1 0 dttiEfc»Afc'<*-=- — *R3l*fc3b 

etffip* y — ^^ao-stt, u^hyx/vss^is 

[0 0 7 4] r©4?(^ r©Hi£jfcffi-e(4, 
©fcfcco/X/VjfeacD^'f'-CUv'^. h/X^8 8 5rS^ 
GcD^-—tB-r^f{i. KP±Wfbf££-8#*»rU -t 40 

©4 3 8WW c H-l-'v ; * K/X/V8 8 ©n±tiJP 1 1 0 dtt 

* hyx/ws 8©p£ttjp 1 1 0 dasf±£ofc<9i>hajss2 5 

a*ta «fc 0 tt&MtWt < 9 , ttaa P 1 1 0 d f+iS*> 
b^-f 1 LA»t>. 

[0 0 7 5] ±22© J: 0 ttffiftftia© / XyVjfeJEtfUT 
Lfcftfcfi, h / X/U8 8 © Vis* hvtmm* so 
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JtfcT, / XMgSffim 9 0^5 u^* h / X;u 8 8 8r& 
iS§£-§8 2 eo^iiaa yX/M Vf-^V^SI 
9 1©/ X/Vgfe#gB 9 2 ^#iii-So - © / X/HSffl^ 

i*©i£<£i~, ±!2i^{c^^3.-A^;oc±mp^ y- 

--yif*ft<oXh£l>\ / X^^gB 9 2 ±ISL 
fc J: 5 !- / X/Vjfe3S$S*?i 9 0©/ X/Ws y K y V^«fg 
v ^Ti£#ii£4f 12 0 rtOSfc^SKJw u-v>* h / X/v 8 
8©DfctUa5£iittjM? (08) 0 ^h/X/U8 80 

etaa 1 1 0 dftiEUH"^;* hostiai/^feofet U 

[0 0 7 6] /X/H3HWB9 2T**y h8^«rtt$;h. 
fcu^* h/XA-8 8(4, /X/V>fea£$Mg9 0C ±oT 
P© / X/W#^*|3 9 3 ^ $ tb5 0 / X/H*tt«B 9 3 X 
(4, JbfE Ufc 4 5 fc % w V / X/V 8 8 as / X/H£*# 
flsi 2 2tci£ii£fcte«}$$;h,5^ Uv?^K/X/V8 
8 ©ntlU$|5as / X/MfcfSffc 12 2 ©QflgFf 12 2a jS^Bi- 

VA^^sftttftssm 1 2 6 rt-eiSjHjs 913049^ 
±$H5^j^t-0B^H5 (0 9) . z.<omm%<z> 

#ffl^©4 , -e, h/X;V8 8©rt$iJ (RtttIP 1 1 

0 d , stta^SiiK ii0c s /^-y7r^ii0b) izB 

/ X/v#^§B 9 3 -eti, (65«fc*C:tT 
¥ 5 — ^-f ^'O-^. Srfl 0 z\ t h -*imx*h% 0 

[00 7 7] — *aa§^8 2 ©^Ttt, u-v 5 * H / 
X/V8 8©iim^ic, S«GSr^mi-5fc«), #P*iEKi 
$B8 6^^.x-v : 8 4SrM®S^8 2©±ffiMP^fe± 

6 4^. S^G^^x-v^S 4^feS:«t* l 9, PiTTS 
»BEKj»a=.y.h (VD) 4 2^1t^„ 

[00 7 81 HllK, 8iJ©3UfeWw«fc3 l^v 5 ^ h/X 
*14 0OiJ«rSt. H«f. ±IELfc|li£0iJtc*3ft2) 
l/-^ K/X/V8 8©t©tHKW(-lK)«©«^^:(4 

[0 0 7 9] :<0ll«t±5Vv ! xFyX;H4 0 
tt, ±1211^©^^ h/X/V8 8{C*JV>T, /X/V 
1 1 2©F fe 3{l!){C > /X/^#:i 1 0©/X/^P±tU 
P 1 1 0 d^^gC^td^ttTUv 5 ^ hffl©®?Bfctx. 
tf'»-i— S ^B*:#^«tSfc«)© 1 f@*fc(4^ic{i©^ 
Sfltlt/X/H 4 2^U(tSfll^Sr#^i:-r 5c 

[0 0 8 0] rHb©^J*tt/X/H 4 2(4, fci:^: 
(4, /X^*y<— 1 1 2©PPg01 1 2 a{^jfi©rtii!C 
;X;4|$l l 0©n±mP 1 1 0 dlZfortXM&Ztllt 

im*.ta-tm&m(oi$mm&ta t i,xmf&£iix *\,\ 

temmogM/ X^ 1 4 2 (4, / X)\<j]'<- 112 ©F^§i5 
lw»j*Snfc»»l«EKl 4 4*ftLX / X^Z'*- 1 1 
2 ©fl!lffi(C$A^;(i® 9 tj^fc-^-*;-^ K 1 4 6IC 
aiiXV^„ /X/w*^— 1 1 2rt©^JSSISl 4 4 
(4, ^JiRM/X/H 4 2WiS©»SS<BJ-C#*aSC^» 
fi$Lfc})E^{c^$tuT^ix(44< , «t>K6lJ*^L-v = 
K 1 4 6 ftijT-(4g|oA»©y n y ^ m^LXW^i Lfc 
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ffi.*&izBf$. £ fix x v \ -7= ^ k 1 4 6 itm&mm 

(E^-BrT) (CiiDTV^o ^iftgf 14 8© 

1008 1] rcDUi^ 5 ^ h/X/H 4 O^Jb^^T, /X 
>u#flci i 0©Q±tiJP 1 1 0 d«r— JiJfcffi»fflS»t*» 

stfflpiiodti*ti ©»jsia«-eEHi-*©*s»* 
y x/v i 4 2 * y x/v*^ iio ©etm pydfcjtt ut=p 

JS«fclB«-t-«*J«, o£ 9 2o©o±ttiR 1 

1 0 d iC-Ztl-Zlnttfo-t-Z 2 o©»S0i»it/ X/v 14 2 

v\ ;r©J;5&^J^©E»S/&i:1-3r iT, iSM* 

[0 0 8 2] r©W^ h/X/H 4 OfcJSVT, /X 
/KzMfcl 1 0©P±tijP 110 dttfi©g|5#}C^#ji«it/ 

X/H 4 2 J: 0 WH S fc**ft »t S * * tt» »JH#I&» * 
*9«?*HW&* 1 4 8, -7=*-/i/Kl4 6^J;tf/X 
/^©^JSfcgS 1 4 4 *tf- UT»?W*it / X/W 1 4 2 ic 

fft£-£T, ^'S^ffg 10 8, v=*-;WKl 1 4*3 
.fctf/X/i'rtatS?** hiigg (HllKI) 116HU/ 

x/vqtm^^^r^-AK?i^*^{?i-o zo-rzt. 
mmmkt s x/n 4 2 £ 9 «#t $ *tfc*si s / x/v 

##1 1 0©n±£iJP 1 1 0 d{^ifi(dSfcoT^fe^<=3r^ 
-A^Wiaotxi;!;? hiiSSl 1 6iBI^5l#ii* 
iX, A@i§|^(Cj;oTMP?F|51 1 2 ad^ 30 

[0 0 8 3] ^©181, 3i^a^^SJfllJ:!jyX/vettb» 

ffcitmi^tsrit, mi 3 5 ^mtt 

fctt^^Vl-SCiiriST-^So o^9, — Aft 

?l**li<i-Sr t T~mfflm%tJ X/H 4 2*^©g»l 
SSr/X/Kfcflsi 1 0©n±ttiP 1 1 0 d^fcfi-tCDilia 

t5:txvx;w*fti 1 o©p±aip 1 1 o d x vum 

[0 0 8 4] Z(OX r©U-^h/X;H 4 0T* 

tt. Adfa- AftSI^TTVX^ujMfcl 1 0©P±ti3P 

1 1 0 d f*ifi t*ffl«*t / X/H 4 2 i 9 S fcBfc # 
W-tt-5^iic:J;9, i/^hyX/H 4 0 g ttn?8fci*3b 

{^©^a.-AftSlfc^wSSiftji&^T^a-A® so 



flktrffo"Cfcif\ 
[00 8 5] r©|?4S71?fil©U'v : * YWM^-=-y V (C 
T) 4 0(;i*5^-C. w©HJS0iJ©Uv?;* h/X/H 4 0 

y X/v 8 8 *<£ffl i 5fe Ct" J: v \ a^il 

©fc©©./ X;H£g"f>}cu-;?;* h/X;H 4 0*— B##) 

A/«f»fu *©-&rak:yXA'*flci 1 o©p±hisij}c»u 
r ±fE© <fc 5 * 31 y y gfe#- t/^zL-A^i 
HiSUTJ;v\ r©/X>vttfcm!»Sfcfr£«fcoT, u-^^ 
hP±mtl)f^*Jt*fciS^^V'^ K/X/U8 8©P±|±}P 

1 1 0 dja#{c^^fc«aeLT^sw^ h*. $s 

[0 0 8 6] £>5v>ta, ±iE©<fc 5 

G±(CA5Etfi(c % ;X;^flJl 1 0©n±ttiR 1 1 0 d 
uqtmflEK lioc \z.m®%&J X/n 4 2 J; 9 % 

^©w^ h-PtiUS)^©M^*fc»iSP^R±(±lSfE^ 1 

1 0 c/iv^uattbp 1 1 0 d «t 9 

[0 0 8 7] r ©HSfe^J© Wv?^ h J X/v 140lt ^ 
*«ia©/X/Wjfe^*i^TL.fc^, &lgg8 2*^/' 
X/vy Vrt^gS9 HI!l-iim-r5^^-e±IE©J:5 

'ftUTJ:^. Lfc^oT, /X;M ^^^359 1 {RJ 
-?fi/X/uSfe#>g|5 9 2?rf<;J:m§. 

[0 0 8 8] ^{C, Hll 4*5«fctf®l 5tot, ^3© 
HJSfifillw J: 3 b 7 X/v*5 XXfZ ©/ X/uffl© / X 

A4WI»«rttW-t-5. HI 4HroJB3«?KEl(fiWcJ:S 
h / X/u 15 0 ©^a«S^Sr* Us HI 1 5 iz ui? 
*hy X/v 150 teXtfy XMZWM 1 5 2 ©Wffi«5t 

[0 0 8 9] :©w^ h y X/w 1 5 0 tt, ±IE^ 1 *s 
J:tmi2llMEMou^ h/X/vs 8, 14 0l:fcit5 

±5*i*«;©«tapaB*wi««rfii*.4t^^^ , o/x 

/W-Cfc9, fctx-fJUv 7 ^ h/X;V8 8, 1 4 0©/X 
1 1 OteteS'tSfcWTMSjfcSJvC.i:^ yX/u 
X?^<- 112 ^-e=.*-/v Kl 14 tctis-r?) t©** 

LT^/iV\ rWUi/^h/X/H 5 0tC*Jtt3P±IUP 
gfe#tt, HI 1 5 tc^-ffltafc© / X/u#^g35 1 5 2 T-tT^ 

[ 0 0 9 0 ] El 1 5 Sc&i^T. / X/^aSS 15 2(i, 
iSJ-^v 1 ^ K/XA-8 8 *SltAixS/t*©[M]0f 1 5 
4a«$Ktl^yX/^Hftl 5 4^t5. r 
© / X/H^fip^ 15 4 ©QHBf 15 4a tt, U v 5 ^ h / X 
;H 5 0 ©*^5C 1 1 0 7 V^§B 15 0a *|^V^T 
tolS9A5i5^r-^«^LTV^. Qflgr 1 5 
4 a ©^©^'L^l-li, l'-^ h J X/V/ 15 0 ©o±aiP 
1 1 0 d i»|6ji-a 6^feHS*[S]{C^ 



ft ?M 2002-301 413 CP2002-3C1 41 3A) 



19 

[0 0 9 1 ] J X/WREfffc 154 ©iffiKUiDDjJf 154 

V>5 e /X/v^l 1 O^QJjgffi 5 4 aJ-tfA^H, 7 
9 1 5 0 a # / X/V#»{£ 15 4 G>±Efcl<Ht 

US?* h/X/W 5 OiVX;^ftl 5 

X;W 5 OOQtfctiP 110 d*KW^P 1 5 6 Jcgg 
^ y XA^fle 1 1 0©r-^(|ffi 1 1 0 e , 110 

f tDflgffl 5 4 a cD^Sffit ©HlfctSli— J&HPH (tig) 
OBfUffll 5 8&J&J&£tls ro»Wl 5 8©±4SSB* S / 
XyHR»#: 15 4 <D±ffi<0»6B 15 4b &£iga-r 5o 

[0 0 9 2] KW^P15 6tt, KKVf 16 0?r 

iirT) ^iDtl^o KW>^16 0©iStt3^h 
/ X/HS»# 1 5 41: i/^ h / X/v l 5 0 £i£5i It 

i/^^tc, mh#i 6 2*mnxWi^^?* : giW*<fe 

KWyf 1 6 OSr^LT/X/u»«r#l 5 4rt^)W 
15 4a^L«*IBl5 8K»-S. 1©^^-^ 
K§I^ICJ:9, /X;Vft«fftl 5 40±ffi(Di|l 5 4b 

tu, hS X/H 5 0 cDPtmascoM^aii 

^ypi5 6MtibT, KWya 1 5 6 
1 6 0^#tH£ixS o 

[00 9 3] y X/U«»flc 1 5 4ft 

OsWiiSS 1 5 8 SrftTJSMtUfcTDDBT 154aOt6 
g&lrtMcJffltfr (15 5) £-£T^5 0 -tUcfc?), ±* 

yX/vptttin 1 1 o dttis-et*^ 

bf^LT^SU yX/HittlP 110 di£ftlC^c#& 
SS^iE^ t&fftr t * S T^ 5. 
[0 0 9 4] y XM£f§# l 5 4 Ortfflllfctt, h 

/X/vi 5 ooo±m^^gfe#i-Sfc:*oifli*fc(i1S^c 

fS^^JPflty X/H 6 4&mttbtlZ>o %\7F<Dffij&m 
■Cfi^MWWHttt/XA'l 6 4*. Eflfl54aOf-^ 

tM^tt^o XA-l 6 4fcW\ /x 

^Hs«f»i 5 4\zB&£intcmmmv&i 6 8*$j:tttt%i 

6 8(0ii^^rt/<o / ^ 7 ^ i 6 8a tmtfbthX\t^o 

mmmmsn&mm'&'g 1 7 o*5.ttf«#]ii86 1 6 8 

Sr^UT#«SO«l*/X/H 6 4}^]t^{iv/yf 
-S&ffii£-r5*:* *»«*ttt/X>H 6 4J:9*as 

[0 0 9 5] rc^U-v^ h/X^Vl 5 OiC&^T, /X 



30 

A^tei 1 ooctffip 110 d*r— yiltffiBcffiiaita© 

aa^*©B4»feiB]R©i^««^^i 6 4& 

c±ffl PI lOdtlMl ©»JSI8«-eE«i- so* 5 ** 

fc, jg#]ifi&VX/W 6 4&/X/k£{$1 1 0<D?fcttin 
WKWLT-TJft^lwBfltfSW/jt, o^9#8l«-r?)2 
oODtfflp 1 1 0 d K-tJx-P*u»JS-**a 2 o^JtfflPttt 
/X/W 6 4SrettaPWK:»LTM{rafc^TEflti-5 

10 18*9*1* ^X/Vl 6 4(0t°$/^raRI* s ^:#<^o 

[0 0 9 6] h/X/H 5 OOPtffiP 1 1 0 dJ£ 

ttfca&^-t-SfcftJ-ftaaftW/^l 6 4 J:9*«lSSr 

«B«rfls»*it:T KMvfl 6 0{BO*>k«ttfrSB6l 5 

ftftfffl*!* / X/v l 64 J:!) *J* $ ttfc^J S tt % ±.ffi 

20 SgOjgtJrgB 1 5 5i»bl/^ 5 OOQtfflP 1 

1 OdiEfffcSfctK ^0#ia^^*^tt«gLTV^ 
51/^ hSr^^ii*** 5 ^ KW^fl 6 Offll^K^ 
iiittSo :©J:M-lt, l^'^ h/X/vi 5 OODt 
fflPl 10 dar«?»;i£j.iy hiife#S:16"t-r.i:*s-C#5o 
[0097] :o^^»i^^t, Uv^h/X 
;H 5 OOetWP 110 diB«*HilR*Kifci£1-5fc 
fcfc, »*U<fi, ^h/X;H5 0t«»]«it; 
X/V 1 6 4 £ (DfBT*/ X/i>&ffljj[*\ k 5ptT»-*B*fW*a 

so «>Hf4 % fct^Hf, ^^M^yX;vft^l5 4 
<DWW\ 1 5 4 a £ U^^ h / X/U' 15 0 1 1 0 <t 

(*^) l^B&ls, /X/v*3S««9 0*5* 
tllsf^lO 0^/X;^7-iN 10 0a h 

t\ fei^^tt, /X/ufitlWl 5 4©rtflB*rSfflK*ric 

u-c-toffi?artfc*«i«ityx/n 6 4Sryx/vEya* 
[0098] ±iB^ct otav^v hmftv>ifeTWLte, * 

40 ffJifiSt/X^l 6 4 0S»J(gjtSrlh»Tt>, ^^^^^ 

[0 0 9 9] ;X;uft»*15 40rtdll:tt, F 
/X^l 5 0<^qtfflPia«ft-±**5«t^T*^b»»J^ 
a^»HStS:^i5fc«)O±»*ffl»0 1 7 2*5J:VT 
&&miav l 7 4 tK^feixTv^S. ±«*»JiB9 l 7 
2tt, Bflgrl 5 4 a ^r--^ttrtiSffiO±ai-r**^J» 
^K$tiT^5 9 x 7 X;u«t*fls: 1 5 4 rt<Ojg#]ii!g 1 7 6 

so -f) X vmmtck itfv'Xi— S*S5|^5 J: 9ic^o 
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X^^o T8M$JWiB0 1 7 4il KW VP l 5 6©SS 
4 I^O^iiK 1 8 0 # J:t«&a!l«&tf 18 2?r^LT 
§l*»*t5 J: ?(;4otv^ 0 

»?W«*tyX/n B4a»g>©**Mltfc— Aft:. *fctt 
*©ttffl£ l/T, ±«M&i«9 l 7 2K:*JHS*SI^ 
T, co±a*Kt? 1 7 2 i9^^Sr«fEfl£ilKl 
5 8 ' k h*imr*hZ. ±Umi&M <0 17 2 io 

t -m~ffi.itm& i5 8^u^i>; x/w 

i 5 o©n£tBP iio diE#fcp*:#f^(tfctt5r tt? v 
[oioi] y X/nttfjpjji5#a©»MiB*M«f»±, ku- 

'fV'f 16 0©MH#1 6 2SrH»TT«BiKW*9 1 7 

f-^ hyx;n 5 OOttiliDiSf i:«LTJ;v\ * 
fc, ±8MSEffiS9 1 7 2 tc:t>^J$r§|VN-c. ::H4 20 
fc**5**MK«$r«EflS!» 1 5 8 fcJfcttS-fr* - £ 
T?, M#iIES 15 8 ftXTMfflO V / XyV- 15 0 

©ihttiP 110 diS»Sr±*flH©^«i»fcHKWHai|f 

[0102] H16C, 9l©IHfeM(C i5/ X/H$»tt 
1 8 4 ©Wffi«a4r*i-. H«K _h|EbfcHJ£0l»c*s{t 
5 / X/H*«» 1 5 2 © t © t id |5Mft©ttjft£ fc 

[0 10 3] r©/XA4*»*ISl 8 4©«HRfi, yX/l- 
(SMSffc 1 5 4 ©HDBff 15 4a ©x — ^^(*3^ffi©T4SS8 so 

^LKWyp 1 5 6©±isaisic;f©©#tfc©xy yv> 

SSW 18 6 fclSlttSfitfifcT'fc-S. Ui** h / XA- 15 0 
#y X/WSfSfls: 18 4 KVkftZtiZ k , UvX h / X>\> 
1 5 0©n±ffiP 110 djfi^tcy y y^jfUtj-l 8 6 ©$fc 

[0104] 017 tcjjrf- i 5 fc, y X/U*f$: 1 1 0 © 

o±ttjD 1 1 0 d *-?mmw!mvz>w&\-3.. mft$h& 
<nmfrbfflm.<D7}) yismtii 8 6 &atmo 1 iodt 

l*fl©^P#T*BE«-t-5©^$f*L<. £<btc£f£ 
b< filUl 7{c^-TJ; y^gBtfl 8 6Sr/X <o 

A#&1 i 0©PtUlR^J^MLT = f 1 J^*tfcEa-t-5fil 
J«, o£ 9 2 o©ntm P 1 1 0 d (c^tu^h, 

StfS-fS 2o©:/y y-^Ml 8 6SrDtffiP?iJfcMUT 

«©E»flf^ii-5.^ t-c\ xy vitmtti 8 6©fy 

[0105] y Xyvetm»f^*:**.T* fc f ^ h J X 
/H 5 0 £ r © y XA'#£g*B 1 8 4 (ciSU-t-?) ll 
8lc^-f"J:5!^ yX/Mfc#ffcl 5 4©J&85{c-C#Xy so 
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y *SMtt 1 8 6 © g ft SUg^ U v 5 * V y X;> 1 5 0 ©c± 
ttJP 1 1 0 difi^icMifr^fcSia^UT^S u-v?* M"£ 
Rt-S&rTSo C©*l®Ucj;<?, GfcfflP 1 lOdiSig 
*^u-i>^ MlSRtfsXy yv^l 8 6SrgoTyX/w 
«»flc 1 5 4 {R)&&£b L-W< 4 5 0 

[0106] x y y i?m& i86[t «§a*©TO-e 

HTM$iiTJ;^ 4 Ell 9[;/TtJ;5fc, KWvf 
l 6 offida»fe'<*»— A»gi4rj&»r*fcii*u:, W!4©X 

y y i^SM* 1 8 6 fi K W VP 1 5 6{ffliCiiA/T% ^© 
BSiUfti— Uncus** h^RSrUv 5 * F;X;H5 0 
©ettbp 1 1 o dftm^sm-t 3r t*s-e^5 0 -co 

Xy y^fBttl 8 6iC«t5§l^*{C«toT, DJbffiP 1 

i o dia^cM#*fcfia#uTv>5u^* 

[0 10 7] IH2 0iC, CWUlfc^fffilC&ttSUv^ h 
I^yf (CT) 4 0©^^agB©^^!lSr^ 
•to r©^M-etiv ^fyf-fy^l9 0±HSSG 
5r^®UT, »±«IB©S*G±fcu^* hJKRSr^:* 
i*»***T«il&t5*iiai, »SG±1?I/^ 

hftRSrlSrf-Ctt^JHSrU^y Vy* (BISa&— -ft) -t"5 
fc©{c^«G Sr* trv[UleS*5S 2 Igt SrJHjfcfr 5 
±5JCLTV^5. ^lXST'fi, ±IByX/Pjfe3!E»#9 

0 (05) Sr^^^r 

[0108] ^5l?-«:©* f ya- h«fe-CHtXfi>t>.MB! 
(dUv'* hffiiSrlTLT^f) 2000~3000rpm 

&L-k<on&&xxt?^mtezitz><D\£ttLx, z.(omm 

•frT^b fctx.tf 1 0 0 0 r p mSSWfiiiSt?^ fy 
|s]te$-&Sfcii?)S1g©^-tcjl5S!c-r5 U-^* hWi&'Pte< 
■tZZkfrXZZ* 

[0 10 9] EI 2 0(C*5l/^T, ^eyftJ/^ 19 0© 
(Hlfettl 9 0 afifES!)§|Sl 9 2 F*5(C^lt b^TVSIUte 

yy 1 9 0©_tffilc^tt?>;ft,T^3^ Yy^©?|P (El 
^trf) ttlHltettl 9 0 a rtfclHilLTV^^iiSSSr 
^•LT^JEMfct x.(itt^^>-X (H^erf) tc«^$ 
^T^5. ^SlSBl 9 2rtJ-tt, ^tVfi-^^190 

t)tbT^-5 0 S&G©^A/ffimNF{c:ti^ t°v^-v y^ 

1 9 0 *S±# L-C^«BS«KS*(to* <9 ^8S^ffl 5 4 
(01) km^G(O^"0k (? : Sr^T5J;5{c^oT^^2) 0 
[0 1 10] ^fyfty? l 9 0$r^i9ffltfJ; 9{cIh1 

iS* y X 1 9 4 #ls]«E pJIBfcga: 5,^, $ b tcEg* y 
Xl 94©*MK|{C KWVAyXl 9 6*s@^K{l$jx 
S*y/1 94, 1 9 6©V-ftb'b±E* s B§P 
Ste*yXl 9 4©JiE9Btt, ff^©^gB*r 
198Jjl- LTJ5g»9B 1 9 2 (*5©E£Sg§a*3jc:lWi&&fc2 

[0111] @6A y 7° 1 9 4 ©±*-{^{i. n /K y h 7 
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- A 2 0 0 «fc 9 ±Tf>Sb^rt£*£fl£ 2 0 2 ^SfSS Jx 

h/X/WcixffUv 5 * K/X/H 5 0§rj£S$i2r3£: 

1 X®) ©H 54, m.W 2 0 2 riV X;v^mm 90©± 
*(diIiibT^5« JglIgj&*»TLTs HUMS© i"< 
I) ^SZtflXm. (S2 0I1) «ITI»2 0 2^ 
^5T# Xm&*y7\ 9 4©±ffiSrK£5o &*o\ HI 
Tj^fBS-TSas, 0 2*5^^0^* y/l 9 4©± 

1 9 2©0!j£Ig»!t-<i: i^fV^ 5-^19 0 h^fe* 
y X 1 9 4 43 J: tf^ft 2 0 2 j5glC0&-f S r. t (d <fc 

GWWC^t&Lfc Vv?* ^Rfi0$£# yXl 9 4 leg 
$1-b*l"5 0 ^kVf t5/^ 1 9 SWTIWilaie*^/ 

1 9 4©j6a5*r*H-f*fc»»y ^^^--^^wz 0 

4^^{Tj-$tuTV^, 

[0 112] lUte^s/T'l 9 4(c[aUIX$ttfcl/v ; ^ h?K 
Rtt. *y/19 4J£»©*JSIM»fcJlSJ5fc3;h.-C^5 K 
W VP 2 0 4 SriioT KM V;*; yXl 9 6^^;6> 
*U K WVA ?y 1 9 6 6iO K W VP 2 0 6 i 9 
Hfifc&SgB flaflMH") -^^So **s, ^fviate 
tf }C KM VP 2 0 6 ii9S^.* 5 J5gtiiU-ClE]^* yXl 
9 4F^$»^JEt-^5©$rKlbi-5fcfet-, 0$E;&:yX 
1 9 4©±gP4fc«^2 0 2{CiSS^^P (0^-fr 
-f) WRttfe*tTJ:v\ 0te*y7 , l9 4»>?,KW 
V* y X 1 9 6 (H idSSA Lfc£«U± K KV*y^l9 

6 <Dt\-mmz.&&&init8ma 2 0 8 i o^^as (0 

[0 113] *JBM«:, ±IELfcHm^tc*5tj-?) J: 5 

So 

[0 114] *fc, *aS?£Bfctti/X/V£ffl^ 

Ti£&as«±i-&a^£tfc^3ffie©TX!; ^--> 
a vtc^fflwrtgx'fofp, ts^^tt, tctz-im 

t, fc**flWIRMMMt*k «tBfM**K K*Mm*P© 

is# t> ^ite x 4> 5 . *38 w k *j tt s Steist i± l c d 
7* vhSffi^'b^rfg-cfos. 

[0 115] 

[38W©3b*] £JLbt&Wl'fc.fc5fc:, #3S9!©/X;Hg§ 
JS9Bfc< fcw©&#ffi*lJ3j:tJ^i££fo±£-fr5:: 1 1 
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[01 16] *5IW<Dfl*^!c«}:ix{l. saa^etaffl 

j ^/^(DutmaHmz^m^tcmm Lfcteaassretta 

[0ffi©fffiW«£lft91] 

[m 1 ] *&m<omm*im%y x/Mga*? zxtmrngm 
[03] njg^ffi©a*s.#*aav^xAic*j(t?)m^T 

[04] H^fiSO^^^aV^^AiCiBtt?)^ 
^Uim^-=-y hi¥©g&©«$£^-riEffi0-Cfc5o 

[0 5] HJfeJfcfi© v-V* M^SixSy' 
X/Ujfefi««0«jaSr*-f*mH-C*)5. 
20 [|H6] mKOMtemcXZ^i?* F/X/w©l^S:^ 
1-«rB0T;feSo 

[E17] Ml 1 ©HJfe^J© i/^ h y XMzistf 5 y x^v 

[is] Ute^figwv-v^ hili3-=5' Kc«ix.fettS 
/ X^Sfcj^SlJOfli^Sr^-t-«E»r®ia-Cfe5. 
[E!9] ^JS^fficciv-V^ hteflHifen* 

[010] ^i^fficvv 1 ^ bmt5*--y hlz&rtZ v 

30 [011] %s2<z>mMM\z£z> uv-x v / xjvomfSi.* 
*-rsf»fS0xfe5o 

[0i2]^2 (ommm<o v ; xmz}$\i- zmm 
m& s x/KDEWij* sr«*w {c ^-r 0 1? 5 „ 

[013] 12 CDHJfefllfc iS^h/' X/KO— f^ffl 

t«sa«)K*i-a»it*»fiiBi-c*>s. 
[014] ^3 (onjs^jtc ±5 i/v 1 ^ h j xjwftmm 

[01 5 ] 13 ©HlfeW- <t 5 is'S* h / Xyu©« fi£43 

i(f:cy X/W8 ©-HIS^J (c i 2, j X/H*«»©*dl 
40 $r^i-Sf»fffi0T'fc?.o 

[016] BiJwUlSWe J:* / X/H9«ffl©«lrtl**"t- 
if»fffi0T-foS o 
[017] Hlfe«©y>X/M#««l;:*5tt$:/y yS^aW 

[018] 30fc«©^X/i^«t»fci3tt5 7 f y y^Mt 
co- f^ffl SrffiiCtt *f«»Wf ffiffiX0 -C & 6 o 
[019] 3I1S09© J X^«»lci3»t 5 ^ y y ^SBW 

[02 0] HtS^fficou-v?* Kcjoij-Sff. 
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